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1 

[M$3 1 ] 4-&< k t 2 . 00X10-9 mco&F 
BBBiSr^U **oS i02 , Al 2 0 3 . Ti 
0 2 . Zr0 2 feit/v 2 0 5 frt>%&ftipt> 
mitL&tt&bV) o k 1 1 OCDft&iffcL £>& 

ttfclli^-XrtK^t^y^yn-M bS2 : ly 

[ M$4! 2 J 7 7 S£*tf 1 1 e«8<7) 2 : 1 if A 

[fl*«3 3 ttflaEK#iJ«5:<i:fc 2. 6 5X10 

[§s*JS4 3 i&?mmtf'M%<bi>3. oxio 

i92 : 1 vATO*7 < ui^U K 
[fl*JB5 3 WflffSm&&t£<bt>3. 3X10 

<T>2 : l^'AMCM oi/y^-K 
[H*JB6J *S^l®ffi* < ^< i:t>6 . Oxio- 9 

m7*i. n$g i — *><r)\ r?tifr i mm^> 

2 : 1 : JAmfa7 4 Vi/V-tr-h. 
[Sfc#B7] ftSi0 2 ££tf. W#fll~6tf)3 
■^tfOV vffi> 1 fllBIK^ 2 : 1 vAW* 7 -f n^'J^r— 
K 

[fit*J18 3 Si0 2 t,Al 2 0 3 . TiO 

2 . Zr0 2 *5J;VV2 o 5 a»&&6tt&»&jy 
fcWifcftattO'S *>co^< k 1 ofD-ffc&fct 
hitZK-Xt-t&feZStt. »*3Hl~7033fc«OH 
■fh.** 1 JEBttro 2 : 1 ^Affift 7 4 n y *r- h . 
[H*iS9 ] 7 ^ o>-y h*<!fBi«SffiM<oiSaW» 

7-fnS/'J*-ba*. *fc5r<fct>lo0>llil±fctt 
m2TSyi:, Si, Al, Zr. T i fcj:tm>^ 

t£-£ts&-&mk%M$1x&. &%<b i>2. OOxi 

o- 9 m<o*&™Bi£irf * 2 : i *;j\mky < oy 

(NH 4 + ) ST'fc*. ft£lg9£tt 

[ffi$Q 1 1 J #®vStt3W?W. 0 . 0 1-1* 
/w/y -y h;p«ftK*^rf ft. 1S*JH9 Sfctti ofef! 

[ff*II12] girS^RNHj £jtUSS2TS 
vr' RNHtf, T/Mf/k 4y • TVl^k t7f- 

fi6ft««flRl-16tf)Ra«J:VR' S£*U $ 

I^KMtoiTiT^^i/YU (OR) n#. TVI^/k 4 
y • rfl^;k t7r-^fcJ:t/ffli3^(i#S^# 



(2) #^2 0 0 0-3 190 14 

2 

«afr&fr**tt»&atf fiiflSWBffift 1 - 1 6 ?>R£ 
VGtl* W*«9~l lc7)3*>c7)^-fa^lJaf» 

[IH&B13] i^l~8»3fc<0VYf;hj&>lJS£ 

»*x a fc fiifi^ia 9 ~ 1 2 <?) a i i mi 

fc«fc ■JfHK;S*i.S^< i lo«>2 : 1 s/'ABH*? * 

uv-y^-ht. ^< ki loavhy^xt, « 

in&M 4 3 ff*l9~i 2^3^vvffc>i3H 
10 iEBfc <k 93IKS*i4^*< k t. lo«2 : 1 S^ABf* 
7 4 0^y^--hk. 'J?%<kt> im-?hV-y?X 
k. ^zi^Xit^yA hY kZStsMl&. 
[M$$ 15 3 • ^=5r< k 1 1 o<02 : 1 -/Affi*7 ^ 
a^y*-|- l~8 0fifi%k. 
■^*<kil'Otf>tf*9-<bY 0~30M%k. 
■^*<kfclo<0Vhy -y^T. l~-9 9Sfi%k 
^^rO. 1**11 1 3 4 fctt 1 4 iet&wi4^. 

[awasi6] sfetc^<kfcio^iBSE7as** 
tf. a*«i 3~i 5^?%fio^-f*u6»i5saott 

20 

1 7 3 ««7C** { , • ■WcJWfcTWC 

ff^l 6£»0tttt. 
[ff^JBl 83 S<btc«**tr. 11*111 3-1 7co 

a^^-fftA»ijaiB«o«ME. 

Cif*3ll93 vh'Jy^X^ T/^St^ y'J*. 

30 [11*312 03 7yS6£*tr2 : l^Affi^^ns^ 
y^r-b^-g-tf. If*^l 3~1 9c0a*>O^-Til^l 

Clf*^2 1 ] IKTVPS-^A-lf*?^ h Y**t», 
IS*JI1 3~2 0£0'5*>cr)V^-m*UllieSoS4«. 

cif*^2 23 i»*iii3-2 icoa*>o^-rtL^i 

[ff*3I2 33 SfeCiKKk«,lo«)*3Rft-Bl* 

i»ff*ii2 2imcoum. 

40 [19*52 4 ] iSjK 2 3 0-CUlL &h'>%< k t 2 
MPafcilXVVHO. 2~10h-it1MlTl 
H?*5S2 3ieilS^77a. 

[f**«2 5 3 fi^A m±trx*j /k mrx 

[000 13 

50 S 2 : 1 y'AI*7 -f D Is V *r- V . MIE^ 
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3 

•vimr-^ymm^ET^y •vimitimwzti^xft 

btll. 1JE7-f Di/y^-Mi. ftK (bridged) x-h 
Oa^SfcttflaettUnterplamr spacing) 

4. do o 1 CJ:0«S#i41«™a»i. Jf 

[0002] S fe(c*aMBt± s I9£7 .< ai/ y h £ 
»4 fc»<olOttrffifc fc IJW4 . 
[0003] ;n^7^ u^'j^-Hi, i*fc**tt& 

[0004] $ hizM&m, mummtztiKym 

ttRftSfifc^fr < fc t> 1 ocot^ y n^M M! 2 : 

ESKi. (sheet M tfDJf^till^^-.Xfepa 
ce between the sheets) Lft'attX'fo 4 ) £^^4. $ 
h (dKJgti. 4«Sr < t i) 1 o^v h U -y ?X i: . *&|c 

5^hYti*0. SfctsfcfKHfcL C:oM$£ffl^4 

mt7mnmm<mmim, mz*mfc? yy*yy 

[0005] 

mzmm&iz£-?xm.zti&i><r>x'hz>. w&?y 
•y^y^cJttT. »}c*'fb^7-/^y^^ y -x h 

bX. &&Ziiti#VV>tt:s m&.9yv*y7\z±*) 
± tUtfV y ^J: 9 A 1 * 9 ? y«£#-f 4 . 

[0006] y^^fcavvcflSfflSfisj!* 

«&^4«T'J>4. RMtEli* 4* 
#&H3EES (H&£1 5 0~~8 0 0m2 /g)«0ffl 

ft4. 7H»ftffitffitt. 7»«ffl«»viiii!^io*3ttt 

J:t/fi&£J:4A\ *4i*i^fflffl3lSVifl6<&4«fr< 



(3) #112000-3 190 14 

4 

[0007] ante*} wmimmx'hhzjmtm 

Offll -*T*4. W^?^-; 

fcJ:>K ttfl&^fc^ttfc*W^7fc*i4. 9HK 

is ( 3 9 0°CJJIL) f ffiv^aSflyMK (*a*. ftl^S 

i jl= -y h sfc y jaai-^* ttSiiRS<osaT«* 

10 3*14 VVH#, HRfc2J3l"FC»4) TflUJW^tf, 

ififeii, +ra»*o*»c*v^iaKttfe«i4.ie 
j»wi«s<i4*«, ifitu, *mmiz&^xi&^m 

4it*rerfirc*>4. 

(cKL.T<7)ifJCtt (7^v-b'yr^ ) *tf+4£i: 
20 *«. **-ft^7-y^y^07C#^^y -y VcOo^lO 

x-bh. iojtiett (7u-=ifv-t'y-f^ ) (cty. 

^v-h'yT-<r ) *«fcfct$*i4. «Wt40A^SS«r^ 

^Tt-^ii, «sai*«)iaaK , ft4. 
[0009] W£<r)\m*.mfo? y •v^yfMmt. t 
(Txkwz&^x. mute* 4 a*. «^.tff™5/y 
^ • r/P5t*^fliKsn4. ztihom*. mtzm 

^*te<K^*&ctt, mmmzm&t&tzMzimzti 

30 4. 

[0010] ^MHf^y * • T^S-ttiSSI&ttffltt-C* 
4. Tfi^fcft4^»<^*3|^^5-ydE->'^jWSB±. IS 

vinft^ata^iaSiifc^y* ■ r^s^*\ s> 
4 v >u# a l < it . ttaM^^roM^ # 
(Witfs. Ntuyas&js) ^**** t . o. 5B 

lX**i4«^Wi. *viBftfcJ:iflBvini&DAJK 
«Rtt*^r-f4. 4jfis#it«wi. saw^^f 4. 

■CH. -?-Wj:3^i!!i5(±. «KtKfflift*»&r4il:t 
^4. 

[00 11] 

y, ^mt^ztx-iib^. 'J-KKkitim^y 
t'Jof'f hS2 : lxAffif*7 -f nxy^-h-Sr-g-tJ 
IHSEtJ: 1 ?. 3tfitt{fit*3(t4^»W«tifcLT*^ 
50 ? 5 -ydf >^cfc(t414fgSra#-f4<7)*^f^c^4 ^ 
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5 

( 7 ? -fbkSRH Fii Jtf/4fcU:Bfc)7 y 

££j:oT«:7;)-->VtM t- 1ffim<W*7<( bYt 

[ 0 0 1 2 ] «k OIESitcti. *»JW4, fc t 2 . 
0X1 0- 9 m<Ddo o l KiOUtftlififlBirai 10 
fc^U a*oS i O2 , AI2 O3 , TiO 
2 . Zr0 2 *3<J:tfV2 0 5 *»4>3r4W*>fca 
Jf HZit^WW 0 %oy}?ts:< t fc 1 OBft^j, $> 4 v ■> 

tt(pi 1 lar) SMSU^-Xfifc-^trt U o-M hM 

{4. 7^ni/y^-Hi. ftSi0 2 3 1> 

=5r(1fUfS i O2 fc. AI2 0 3 , Ti0 2 . 
Zr0 2 fcitfVzOs i»iaii»3&»4>atfil*ft 
#Bjtf> a *>tf^& < fc 1 1 -ocoit^u b <r>m^h^ 20 

7— Mi. 7-y***tr. 
[0013] *fMHfcJ:iltf. («*t«t^"Ctt7 

*xrh f *j J: v/*Jt{«(<?)7 •vWar-^ym.^ 

<r>mtt 2 : 1 ^Affi*7 * o ^ y 7-- b <i. 4-&< 1 1 
2. 0X10-9 nu #4L<ttiJ«fir<fc<> 2. 6 5x 
1 0- 9 m s J:9tf4L<li2. 8x10-9 mfcS* 
&SW43M;:li3. OX 1 0- 9 mS-SiSfg^ 
TOldooi 2r*-fl.. ^<tt»3. 3X1 0 30 
- 9 m^SSBtfi, #£&S i 0 2 £4WiftS i 0 2 

-jRlC6. 0X10-9 mOT. *f4L<«5. 0 
X 1 0- 9 m&.TX'$>&. do 0 1 ICfcOJ&pSilS 

£ft£li1\ -T^illi. t!»OEHl*<lfc (orientated) 

[0014] $ fcfc*#UJIi. M£7 -f OS/ y 7-- hco 

TK»Sfrfcffl**#«U:ttfc:. »7 -f o^y^-h 

ai. zr.Ti t$it^v*»ii,i:4»*>feaar*i.i7aR 

yW> ^tioTtiA 1. Zr, T i iJitf VjNb 

[0015] 2 : 1 5/AH*7 -f D v'J 7"- Mi, ftM 
mm (•/-*•) <0«*ttia C i ") 4 1 4«tt?fc * . 50 



#532 0 0 0-3 1 9014 
6 

7 -f n -> y 7-- h ^^TC^H^-ft^^fi M 
[0016] ^yo2 - Wffifcfi^TS^fciHSL 

ii4. T^ftJWjeSH (^t'-TM ) *#t*BBS:#6i 

[00 17] 7-f 5-f b<0«ii(i, -ftfyoa -tfjfifc 
«ttffit, -Y^>02 - feJiPf *>-OH- 

- fcj: 0, -f *V02 - o^^ffl^SpaWcSft 
4. 7^iW«l0tcj: | )lllll**4*ife2o<03y^h 
EOfifc^fc-tttJ: >K 2o«HMfWi (T) <0BIKA 
(O) SBSriifcjfi^lSt^Os i»ifc*» 

[00 18] |^tt(£2 : 1 t«*S#i*. ^(Oio^rE 
■fc«t 0 , B3W*SiH*#t4 2otf5ffl<OH<OAiWWl 
rttfi»t*Aiii*Sf5HS#t*iI*ll5&r& i fc*H 
IBt^O. #HtSftJll*lOlo<5Dffl^H^4ifc*<nr 
16^*4. AffittlfcaffeKsJ-yoa - 

[0019] MoT. *Sft«etSTO, =S-0«Jfflt4ffl(7) 
EfflfrS^ t *t 4 6 IO Affiftt3Sfl&» A) * h . TClg S 

i , a 1 s oamw-frhtchy < 74 ho«^tui. 

•e^J: 9&ie®4. S is (A 1 4 D 2 

) 0 2 0 (OH) 4 d-SrfS. QS(4:S3R(i. 7" 
AWm^^. ^Affl*SiBU. T/US-^ATcRlr 
*tr *\ £ . 3 -5«AHftSHt4J tt & 1 o« . 
S (□) Tt>ft. -t©J:'3*7-fey7*y-tt s JKlWfc 

Si 4 (AI 2 y)0 1 o(OH)2 

[0 020] t^'Jnf-f hS7-f D^U7--hW« 
ASftT/l'S-^ATCiKi. 2MO7Cfll{cJ:0 

C ;c07.^-7.ti. 7j<. 7$>\ fi. T/Un-^. 
[0 02 1 ] *3MJjfc 1 |:47*oS'y*-Mi. 

fL^^s-^rs^ytyDT-f vw.2 ■. ii;AB*7 

O2 , AI2 O3 > Ti02 , Zr02 HX 

yv 2 o 5 Kiim5),^<H2. 0x1 
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[00 223 mmtdbridgingmcOtH^y^ 'J n-M 
hS2 : l^'A®ft7-rO^yy--|-<0 (**{(HffPt 

[fc2] 

M™\». (Si« (Tp^Mg^y ) O 10 (OH)cm, F y )"" 

(PUIfB. AKGa), kkX/m, ?a 
A, f-^V. At^ASr^-f. 10 
[00 23 3 -Mtt, SI Aft, 8llA£&J:tffl$viII& 

vnMnt+xy* m.m^ts^mi-*y. ry*- 

tiliP'KcK 1 t> i^SMA^ty-C&S. tytijo 
7M b^2 : 1 ^AW»7 4 uisVy- bi)\ 

*\ * * v < fc «, i o<o$ stest j; mxzn. 

'JJHCWAfclfcO . TVt-^A^f^y (NH 

4 + ) . sssr-s-trfrfesf-^y (r/K/i'Tyt 20 

57-7 1 (7H±£ttl&) (?)7m<r)fr}-*y) , g 

m^^mt^y (r/i-^Ty^-^^tsXr/r 30 
y-A-7y*-<7A£-gtf ) » Mtficry^-^A • # 

[00 243 ■ m(±. *n-*yM<r)m. z HM?h&. 
[00 2 53 • xtt. 0i*)±*<2X. <0'h2\K ftt 
L<(i0. 1—0. &<r)%X*hh. 
[00 261 ■ yli, 0~2<^RTft4. 7^DyiJt 
-h#7 yliOiO*^, 
[00 27) 
Hfc3] 

. y»±. 8ffi(*S?HSr*1-. 40 

^fcRffl-CttfllSft.* 2 : 1 s J)\Wky < oj/»J 1r- V 
ii. Jf±L<(iiaJS2 0~2 0 0°C. gJ±~-2 0A-^ 
<0flEJjt\ 0RlfHNO 3 . HC1. H 2 S0 4 , 

h 3 P04 ^ffl^s. mummmizx^mt 

[00 283 fiftWttiW>2 : 1 SMffi*7 4 o^y ^~ 

• ( 1 . 4 9±0. 0 1 ) X 1 0- 1 0 mtfOdoeo 
Srtt«Wt**'<?WH«. 50 
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[ 0 0 2 9 1 • d 0 0 1 *\ v«*@Sfc* 
ftS*i*fflJJtr<0*fl!)*SPKIiSi: t/EtT ( 1 ■ 2 5± 
0. 3) xio- 9 mT'bZ>£oW-%<ti>imK 
WOO 1. 

[0 0 30] Ztlt><T)2 : 1 d/'Affift7-f ni/^-b 

•2: ly'AIft7-fOi/'J^-Hi. 0. Ol — l^ 
rt'/U-y #*L<tt0. 05~0. 7*/k/y-y 

*\ Z%>%\niJlI*+*yWimfflmct>&. 
^ttfflifiSttJHfcl/t. ^oywfcsf^^RiHfcT ^7- 
7;^ ;J f;^7>'• : e-'7A, gau&'&ii^/i'f y^f-^r 

[0 0 3 1 3 Mb LT, ft-fb^ N U ^ 

^a s n-fbsr^^rv^hy^^ryt-^A, m-ft, 

BfffiffiW, fflxtf h- 'J h yx- 1 0 0 4fc»4jK'jx*l/ 
V^yK (POE) SffiMLTt»J:v\ 
[0 032] Wt»5«~12lSIB, ff^L< 

m54K6l«B. J:"5ffaKlil5*-3a*B»WP 
Sfi*J««|WHB^ttfc. £fM4» r5g§fL. *V^31ff 

iftS40~l 50"CT5^H-24^. ST4L<I430 
^~1 2^ISH£tt$tLi. 

[0033] 7-fOyijy-h^ Ty^-^A^T' 

0) 3bt>ty&9mi ; f#>WK. i^ry^-^A^co 

2 : l^'AM*7-fnixy^-h5r^SJ:^t-ri>„ i 

t-^A) <o*»«t i & J*y mfhfih. 
[00343 • »v^jfeffiafc:isttsnfca#*»t 

J:')«HIS*Ut2 : 1 ^AM*7 Dy'J ^r- Mi % T 

1) ^< i:ilo<7)RNH 2 MBlTSy^^i 
R' RNHSm27Sy (ClClCfc^T. Rfcit/R" 

S*i*V\ «#S^1~1 6^WL^&k«^WS. 
7;u^/u«, y ■ 7;^t«, ■f7-r-^SfcJ:l^ : 

[0 03 5 3 ii) 7C^O^< ti>loc7)7^=?^^ 

5-->A, ^3->7A» f-^jSilM-J-S^AA^ 
'3:l»ll* > 4.jM(mi>. K7^34f^Kli-««M (O 
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R) n (*K M{±, IM&tmTh*). nil. friSTCS 

[0036] S^OS-ORii. kMX'%M£iitzffl)* 
h MUX h R£*)«Hl=J6 1 T * fc <2M& oti 

*<\ 

[00 37]£ftfJ. 5»-12^ fttL<l<i5ft 
C 0 0 3 8] iii) £ 3 LTWflMfc3*lfc2 : 

T*fc{43RS1fe«r^Tt:aME4 0-1 5 0°CT-5#~2 
[0039] ifffWfctt. liffltfJL 

<2. 8 0 0"C£T\ #2L<(23 0 0— 8 0 0°C, J: 0 

*^ijtc(S4 o o~8 o waz±M%ftx^\ v&pm 

i&Skth. -jftfcfilSi, 1-1 0«S8L »4 L<Ji 
[0040] ^jg^t^raitiD, s io 2 , ai 

2 0 3 , Ti0 2 .Zr0 2 fcJ:l^V2 0 5 

#7 -f o^y hollB*^-xrtfc«J|Ucaiafc* 
[0041] 2 : 1 iSAWky 4U>s*)1r- 

i l ),^<tl2. oxio-m mcrmzmhfr 

ffifcfcfc. S4>£ifcSffl»& t , -HRK2 0 0-1 0 0 0 
m2 /g. $f*L<«S250~700m2 /gt;« 
*£ftl>^#i&6kixl>. XH|lHff^^h/K7)t|d 

[0042]$ S>fc#f«IBi. 5«Sr< fc 2 . 0X10 
- 9 m^te^fSSgfffiSr^TU i»oS i O2 . AI2 

0 3 , Ti0 2 , Zr0 2 «<tVV2 O5 *> 
4»**«*4>»l«t.4'fl:£i|lW> 3 < b h 1 o<7) 

(jfeteE«**ifcJ:3$:) 
< 4: 1 1 y dtM hS2 : 1 i>ABH*7 4 o 

^y^-ht. ^<tt loovhy </i?^.i s 

U<tt. SfcMa^y^-Mi. 'J?%<bi>&S i 0 2 
Sr#tf#\ &&UI2S i O2 t. Ah O3 . 
T1O2 s Zr0 2 fc«fclXV2 Os frfcfcfcfif 

[0043] 7 *-x>-«M r-ftjISHf 

t-Y (Zeolite Molecular Sieves Structure, Qi 
emistry and Uses s D.U.BRECK v J. WILLEY and Sons 1 



(6) ^2 000-3 1 90 14 

1 0 

97330 , (2 4. 24—24. 5 

5)X10" 10 mffiWLTlVz.-V&ttyJ hY£ 

tt&K#f-*>\ Witfr^yddSAB^f-^viJJ: 

tf/afcttlSl 1 *^ 5 7-7 1 ( 7 H2-££il£>) <7)# 

■ffcfcfcUSYfcOffcHlS. << bYA^ffl 

Sit*. 

10 [0044] MB**^ r-H-Yii. WtofrJpJr* 9 
*^S«<7)ffit&t J: 0 ttawtfciU : S i O 2 /A 
12 O3 *Att8~7 0, Jff*L<lii»12~4 
0.110 O'C-CflMtSfli-fcr^'f Hcowc«)£S 
fit 0 . 1 5fi*&*8l*M-h y ^2>*#*. 7C*K» 
CMS^c7)tg^N'7^-^2 4. 5 5X1 0- 1 0 m— 
24.24X10-10 m, ff^L<(424. 38X 
IO-10 m~24. 26X1 0-1 0 m. 
ft, <X\^?fm.Ztltz-e*7 4 M 00/ 

7ASfeONa^7A»rCaSS*l.4. *&0. 85£ 

20 jBiS^y^A^y^K&^aCNa. B. e. 

t. jfefci«j*esfiitt4oom2 /gimn. 

ff^L<ti5 5 0m2 /gS-S^SJrt^ffla. 2. 6 
Y-)V {tts:hh3 A . 6MPa) <0*ffifc*J»t&IME 
2 5'Ct'Ol!j6%$:®^*7Kl» l 3R*§fi. ES2 0X 
IO-10 m -80X10- 10 m<?3|ffl7Ll*It^4 

-4 0%t. 11880X1 0- 1 0 m*mifrr>-®. 
t,Z 1000X10-1 0 m*)|fS0fflfLl*lt^titS-fe" 
*7-f H08iffl?U8GK5~4 5%, jjf^L<{45-4 0 
30 %t 4£»L£«(7)^li. *@2 0X10 

[ 0 0 4 5 ] S A>fc*JW)WUi, aS^Ji-ifryl-S 
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(54) MONTMORILLONITE TYPE BRIDGED 2:1 DIOCTAHEDRAL PHYLLOSILICATE HAVING LARGE DISTANCE 
BETWEEN LATTICES, CATALYST AND CONVERTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a montmorillonite type 2:1 dioctahedral phyllosilicate, which is an activated natural material or 
obtained by synthesis. 

SOLUTION: Montmorillonite type 2:1 dioctahedral phyllosilicate has at least 2.00 x 10-9 m interplanar spacing and contains at least one of 
compounds selected from a group composed of Si02, A1203, Ti02, Zr02 and V205 or a pillar composed of the combination of the 
compounds as the base in the interlaminar space. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the distance between [ of at least 2.00x10 to 9 m ] grids - having -- and Si02 aluminum2 03 Ti02 Zr02 And V2 05 from -- 
montmorillonite type 2:1 JI octahedron phyllosilicate which contains the pillar which uses all combination of at least one compound in the 
compound chosen from the becoming group, or these compounds as the base in the space between layers 
[Claim 2] 2:1 Jl octahedron phyllosilicate containing a fluorine according to claim 1. 

[Claim 3] 2: 1 JI octahedron phyllosilicate according to claim 1 or 2 whose distance between grids is at least 2.65x10 to 9 m. 
[Claim 4] 2:1 JT octahedron phyllosilicate given [ of the claims 1-3 whose distance between grids is at least 3.0x10 to 9 m ] in any 1 term. 
[Claim 5] 2:1 JI octahedron phyllosilicate given [ of the claims 1-4 whose distance between grids is at least 3.3x10 to 9 m ] in any 1 term. 
[Claim 6] 2:1 JI octahedron phyllosilicate given [ of the claims 1 -5 whose distance between grids is at most 6.0x10 to 9 m ] in any 1 term. 
[Claim 7] Pillar Si02 2: 1 JI octahedron phyllosilicate given [ of the included claims 1-6 ] in any 1 term. 

[Claim 8] Si02 aluminum2 03 Ti02 Zr02 And V2 05 from -2:1 JI octahedron phyllosilicate given [ of the claims 1 -7 containing the pillar 
which makes **-SU combination with at least one compound in the compound chosen from the becoming group ] in any 1 term 
[Claim 9] The manufacture method of the 2: 1 JI octahedron phyllosilicate which is contacted with mixture and which has the distance between 
of at least 2.00x10 to 9 m ] grids characterized by providing the following. After slurrying of the phyllosilicate is carried out into the solution of 
a surfactant and it subsequently separates a solid-state from a solution, phyllosilicate is the 1st or 2nd at least one amine. At least one alkoxide of 
the element chosen from the group which consists of Si, aluminum, Zr, Ti, and V. 

[Claim 10] The way according to claim 9 the phyllosilicate made into the letter of suspension is an ammonium (NH4+ ) type. 
[Claim 11] The way according to claim 9 or 10 the solution of a surfactant has the concentration of 0.01-1 mol/1. 

[Claim 12] primary amine RNH2 the [ or ] - 2 amine R'RNH — an alkyl — It has the R group and R' machine of the carbon atomic numbers 
1-16 which are chosen from the group which consists of an ISO alkyl, NAFUTENTRU and substitution, or unsubstituted aromatic machine. 
Moreover, the method of given [ of the claims 9-1 1, in which alkoxide M(OR) n of Element M has the R group of the carbon atomic numbers 
1-16 chosen from the group which consists of an alkyl, ISO alkyl NAFUTENIRU and substitution, or unsubstituted aromatic machine ] in any 1 
term. 

[Claim 13] The catalyst which contains Zeolite Y depending on the case with at least one 2: 1 JI octahedron phyllosilicate prepared by the any 1 
term publication of the any 1 term publication of the claims 1 -8, or the claims 9-12, and at least one matrix. 

[Claim 14] The catalyst which contains Zeolite Y depending on the case with at least one 2: 1 JI octahedron phyllosilicate prepared by the any 1 
term publication of the claims 9-12, and at least one matrix. 

[Claim 1 5] - at least one 2: 1 JI octahedron phyllosilicate 1 - 80 % of the weight, and - at least one zeolite Y 0 - 30 % of the weight, and - at least 
one matrix Catalyst containing 1 - 99 % of the weight according to claim 13 or 14. 

[Claim 1 6] A catalyst given [ of the claims 13-15 which furthermore contain at least one catalyst element ] in any 1 term. 
[Claim 17] The catalyst according to claim 16 whose catalyst elements are hydrogenation and a dehydrogenation element. 
[Claim 18] A catalyst given [ of the claims 13-17 which furthermore contain phosphorus ] in any 1 term. 

[Claim 19] A catalyst given [ of the claims 13-18 chosen from the group which a matrix becomes from an alumina, a silica, a magnesium oxide, 

titanium oxide, a zirconium oxide, phosphoric acid titanium, a zirconium phosphate, and boron oxide ] in any 1 term. 

[Claim 20] A catalyst given [ of the claims 13-19 containing the 2:1 JI octahedron phyllosilicate containing a fluorine ] in any 1 term. 

[Claim 21] A catalyst given [ of the claims 13-20 containing the dealuminization zeolite Y ] in any 1 term. 

[Claim 22] The hydrocarbon conversion method using a catalyst given [ of the claims 13-21 ] in any 1 term. 

[Claim 23] The method according to claim 22 in hydrogenation cracking using the catalyst which furthermore contains at least one 

hydrogenation and a dehydrogenation element. 

[Claim 24] the temperature of 230 degrees C or more, and a pressure - the method according to claim 23 of operating it by 2MPa(s) and 
VVH0.2-10h-l,eveniffew 

[Claim 25] The method according to claim 23 or 24 of operating it about a gas oil, a reduced pressure gas oil, a deasphalting residue, or a 
hydrogen-treating finishing residue. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is the nature activated, for example, or relates to the montmorillonite type 2:1 Jl 
octahedron phyllosilicate obtained by composition. The aforementioned composition is performed into a fluoride medium to the bottom of 
existence of a hydrofluoric acid and/or another source of a fluoride anion depending on the case, the aforementioned phyllosilicate — the shape 
(bridged) of a bridge it is — and big distance between grids (interplanar spacing) It has. dOOl The distance between grids expressed is the sum 
total of the thickness of a layer (sheet), and the space between layers. 

[0002] Furthermore, this invention relates also to the manufacture method for obtaining the aforementioned phyllosilicate. 

[0003] These phyllosilicate may be contained in the constituent of the catalyst used in hydrogenation cracking of a hydrocarbon brewing raw 

material. 

[0004] further - this invention - for example, the activated nature -- namely, - for example, or it was processed from the acid, depending on the 
case, it is compounded in a fluoride medium (under existence of a hydrofluoric acid and/or another source of a fluoride anion), and is related also 
with the catalyst containing at least one montmorillonite type 2:1 JI octahedron phyllosilicate [-izing / the shape of a bridge / subsequently / 
phyllosilicate ] The aforementioned phyllosilicate has a big distance between grids (the distance between this grid is the sum total of the 
thickness of a layer (sheet sheet), and the space between layers (space between the sheets)). Furthermore, a catalyst contains at least one faujasite 
structured type zeolite Y with at least one matrix depending on the case. Furthermore, this invention relates also to the conversion method of a 
hydrocarbon brewing raw material of using this catalyst, especially the hydrogenation cracking method. 
[0005] 

[Description of the Prior Art] Hydrogenation cracking of a heavy petroleum fraction is the very important method of petroleum refining, and it 
becomes possible to manufacture a light fraction like a gasoline, evaporation fuel, and a light gas oil by this refining method from the heavy 
brewing raw material of the surplus which does not almost have added value. A refiner searches for these light fractions in order to fit the 
manufacture to the need of a commercial scene. It is that the merit of catalytic hydrogenation cracking supplies a very quality middle cut, 
evaporation fuel (jet fuel), and a gas oil as compared with contact cracking. On the other hand, the generated gasoline has a low octane value 
considerably rather than the gasoline produced according to contact cracking. 

[0006] The catalysts used in hydrogenation cracking are all dual-function [ which combines an acid function and a hydrogenation function ] type 
catalysts. An acid function is brought about with the combination of support, for example, a halogenation (especially chlorination or fluoridation) 
alumina, boron oxide, and aluminum, amorphous-silica alumina, and zeolite of a big specific surface area (generally 1 50-800m2 /g) which has 
surface acidity, a hydrogenation function — the [ element periodic-table ] — or it is based on one or more metal, for example, iron, cobalt, nickel, 
ruthenium, rhodium, palladium, osmiums, iridium, and platinum of a VIII group « the [ or / element periodic-table ] - the [ at least one metal of 
VI group, for example, chromium, molybdenum and a tungsten, and ] - it is brought with combination with at least one metal of a VIII group 
[0007] The balance between the dual functions which are an acid function and a hydrogenation function is a fundamental parameter. The activity 
and selectivity of a catalyst are determined with this parameter. By the weak-acid function and the strong hydrogenation function, the catalyst 
which is hardly activity (the degree of subvital) is offered. These are equipped with the very high selectivity of a middle cut although these 
catalysts generally act at an elevated temperature (390 degrees C or more) with a low space speed of supply (VVH displayed to the capacity of 
the brewing raw material which should be processed per one unit of catalyst capacity is generally two or less per hour). On the contrary, 
although a very activity catalyst is offered by the strong acid function and the weak hydrogenation function, these show low selectivity in a 
middle cut. Therefore, it is possible by choosing each of these functions appropriately to adjust the lot of the activity/selectivity of a catalyst. 
[0008] Therefore, it is one of the big merits of hydrogenation cracking to have big adaptability (flexibility) (flexibility), i.e., the adaptability 
about the catalyst used, in some level. The adaptability (flexibility) of the brewing raw material which should be processed about the obtained 
matter with this adaptability (flexibility) is brought about. The parameter with easy controlling is the acidity of a catalyst support. 
[0009] The conventional catalytic hydrogenation cracking catalyst consists of support which is acescence, for example, an amorphous-silica 
alumina, in the most. In order to manufacture a very quality middle cut, these systems are further used, in order that the acidity may manufacture 
stock oil to a low case very much. 

[0010] An amorphous-silica alumina is acescence support, the hydrogenation cracking catalyst of a large number in a commercial scene — the — 
the case where the content of the hetero atom poison (for example, S, N, and a heavy metal) of the silica alumina combined with a VIII group's 
metal or the brewing raw material which should be processed exceeds 0.5 % of the weight preferably -- the VEB the [ a group and ] — it 
consists of silica aluminas combined with the combination of the sulfide a VIII group's metal These systems have the very high selectivity of a 
middle cut. The generated matter has high quality. Furthermore, it is also most possible among those catalysts for such a catalyst to manufacture 
lubricous stock oil about the thing of the acescence. It is the weak activity un-arranging [ of all these catalyst systems that use amorphous support 
as the base ], as mentioned already. 
[0011] 

[Elements of the Invention] A bird clapper came [ by the research achievements performed by these people, / although it was not expecting / in 
the catalyst containing at least one montmorillonite type 2: 1 JI octahedron phyllosilicate / improving the performance in hydrogenation cracking 



as compared with the well-known catalyst in the advanced technology ] to be proved possible. Depending on the natural phyllosilicate activated 
namely, processed from the acid, or the case, this JI octahedron phyllosilicate is compounded in a fluoride medium (under existence of 
hydrofluoric-acid HF and/or another source of a fluoride anion), subsequently are-izing [ phyllosilicate / the shape of a bridge ] (method 
preferably indicated by this specification), and it is combined with the zeolite Y of a faujasite structured type depending on the case. 
[0012] In accuracy, this invention is dOOl of at least 2.0x10 to 9 m more. . the distance between grids expressed ~ having -- and Si02 
aliiminum2 03 Ti02 Zr02 And V2 05 from — it is related with the montmorillonite type 2: 1 JI octahedron phyllosilicate which contains the 
pillar (pillar) which uses all combination of at least one compound in the compound chosen from the becoming group, or these compounds as the 
base in the space between layers desirable - phyllosilicate — pillar Si02 or it contains - otherwise, Si02 alurninum2 03 Ti02 Zr02 And 
V205 from — the pillar which uses combination with at least one compound in the compound chosen from the becoming group as the base is 
included Depending on the case, this phyllosilicate contains a fluorine, 

[001 3] According to this invention (put under existence of hydrofluoric- acid HF and/or another source of a fluoride anion in a fluoride medium 
depending on the case.) These bridge-like 2:1 JI octahedron phyllosilicate prepared beforehand is the distance dOOl between grids which 
exceeds 2.8x10 to 9 m more preferably, or exceeds further 3.0x10 to 9 m at least 2.65x10 to 9 m preferably at least 2.0x10 to 9 m. It has. 
Especially the distance of at least 3.3x10 to 9 m is a pillar Si02. Or pillar Si02 It obtains and gets in an oxide besides +. Generally 6.0x10 - 9 or 
less m of distance between this grid is 5.0x10 - 9 or less m preferably. dOOl The distance between grids displayed expresses the sum total of the 
thickness of a layer (sheet), and the space between layers. Using the conventional powder X-ray diffractometry (orientated) by which orientation 
was carried out, this value is acquired directly and it deals in it. 

[0014] Furthermore, this invention relates to the manufacture method of the aforementioned phyllosilicate. In this method, after making 
phyllosilicate into the letter of suspension into the solution of a surfactant and separating a solid-state from this solution subsequently, this 
phyllosilicate is contacted with the mixture containing the 1st or 2nd at least one amine and at least one alkoxide of the element chosen from the 
group which consists of Si, aluminum, Zr, Ti, and V. Preferably, at least one silicon alkoxide is used with at least one alkoxide of the element 
chosen from the group which consists of aluminum, Zr, Ti, and V depending on the case. 

[0015] 2:1 JI octahedron phyllosilicate is a mineral produced by the pile of an element-like layer (sheet). Although the chemical bond between 
the elements of phyllosilicate structure is ion covalent bond, it is assumed that these chemical bonds are ionicity in order to make this 
specification simple. 

[0016] It is possible to acquire the field which has the hexagon-like cavity (cavity) called hexagon-like side by removing one ion 02- from two 
arrays of ion 02- from the display which ion 02- touches mutually in a flat surface. 

[0017] The structure of FIRAITO is the hexagon-like side of ion 02-, and ion 02- and ion OH-. It is briefly expressed by arrangement with a 
compact side, and gets by it. The cavity of the hexagon-like side of ion 02- is filled by ion OH-. By the superposition of two compact sides into 
which both sides were inserted by the hexagon-like side, between two tetrahedral layers (T), it becomes possible to demarcate an octahedral 
layer (O), and naming of Layer (sheet) TOT originates from this. 

[0018] It becomes possible to demarcate the field which has the octahedron cavity located in the octahedral layer between two fields which have 
a tetrahedron cavity, and such arrangement similarly named 2:1 enables it to demarcate one field in a fourth page each body whorl. Four face 
pieces each have an octahedral layer and shared ion 02-. Other three each of ion 02- is shared with another tetrahedron of the same tetrahedral 
layer. 

[0019] Therefore, a crystal unit lattice becomes each side from six octahedron cavities which have four tetrahedron cavities. It is the formula Si 8 
with such arrangement ideal in FIRAITO which consists of elements Si, aluminum, O, and H. (aluminum4 **2 ) O20 (OH) 4 It is in agreement. 
Although a tetrahedron cavity contains an aluminum element including a silicon element in a JI octahedron cavity, one [ in / three octahedron 
cavities / in this case ] is empty (**). Such an assembly is electrically neutral. In many cases, a half-unit lattice is used. This is formula:. 
[Formula 1] SWAbflO^OHh 

ft **** 

[0020] In the case of montmorillonite type phyllosilicate, an octahedron aluminum element is replaced in part with a divalent element. This 
substitution gives an organization negative charge. This needs existence of the exchangeable compensation cation located in the space between 
layers. It depends for the thickness of the space between layers on the kind and its hydration state of a compensation cation. Furthermore, this 
space can hold other chemical species, such as water, an amine, a salt, alcohol, and a base. 

[0021] The phyllosilicate by this invention is montmorillonite type 2:1 JI octahedron phyllosilicate which has the feature mentioned later. In 
these phyllosilicate, a pillar is introduced in the space between layers (a pillar is chosen from Si02 , aluminum2 03 , Ti02 , Zr02 , and V2 05 
), and it is the distance dOOl between [ of at least 2.0x10 to 9 m ] grids. It is made to be generated. 

[0022] The general (as opposed to half-unit lattice) chemical formula of the start montmorillonite type 2:1 JI octahedron phyllosilicate before 
shape[ of a bridge ]-izing (bridging) is : which is as follows. [Formula 2] 
NT** (SL, (T^ M&y ) O 10 (OH)™ F y f 

inside of formula, and -T the -- the element (for example, B, aluminum, Ga) chosen from the group which consists of an IIIA group's element 
and iron, manganese, chromium, titanium, and vanadium are expressed 

[0023] - M — the — the [ IA group and ] « IIA the [ a group and ] -- it is at least one compensation cation chosen from the group which consists 
of the cation of a VIII group's element, the organic cation containing nitrogen, an ammonium cation, and a rare earth cation When 
montmorillonite type 2: 1 JI octahedron phyllosilicate is obtained by composition, it is generated from a reaction medium or a cation is introduced 
by at least one exchange method. Advantageously, the cation produced from a reaction medium is chosen from the group which consists of alkali 
(except for a lithium), an ammonium cation (NH4+ ), an organic cation (alkylammonium and aryl ammonium are included) containing nitrogen, 
and an organic cation (an alkyl phosphonium and an aryl phosphonium are included) containing phosphorus. You may be the compensation 
cation introduced by the ion exchange on the natural montmorillonite which also depended M on the post-composition ion exchange, or was 
activated depending on the case, this cation M - the [ of an element periodic table ] the [ IA group and ] IIA the [ a group and ] - it is 
chosen out of the group which consists of the cation of a VIII group's element, the cation (cation of the element of the atomic numbers 57-7 1 (7 1 
is contained)) of rare earth, an organic cation (alkylammonium and aryl ammonium are included) containing nitrogen, and an ammonium cation 
[0024] - m is the valence of Cation M. 



[0025] - x is more greatly [ than 0 ] smaller than 2 - it is the number of 0. 1 -0.8 preferably 
[0026] - y is the number of 0-2. When phyllosilicate contains a fluorine, y is larger than 0. 
[0027] 
[Formula 3] 

the 2: 1 JI octahedron phyllosilicate used in the state of nature desirable - the temperature of 20-200 degrees C, and an ordinary-pressure -20 
bar pressure it is ~ for example, HN03 HC1 and H2S04 H3 P04 etc. acid treatment is used for example, activated 
[0028] The X diffraction chart of the 2:1 JI octahedron phyllosilicate before shape[ of a bridge ]-izing is : and (1.49**0.01) xl0-10 
characterized by existence of the following spectral line. d060 of m The characterized spectral line. 

[0029] - dOOl At least one reflection 001 which is x(l .25**0.3)10-9m according to the kind of compensation cation, and its hydration state in 
the humidity examined. 

[0030] : and 2:1 JI octahedron phyllosilicate are made into the letter of suspension into the solution of the surfactant which has preferably 0.01-1 
mol /of concentration within the limits of 0.05-0.7 mols/1. 1. [-izing / the shape of a bridge / with the way these 2: 1 JI octahedron phyllosilicate 
includes the following process / phyllosilicate ] If there is no usable surfactant as if in this process in an anionic surfactant like an alkyl sulfate 
and an alkyl sulfonate as an example which is not limited, for example, it is a cation nature surfactant. As for halogenation, a 
tetraalkylammonium hydroxide, for example, chlorination cetyl trimethylarnmonium, or a further, the alkylammonium compound of the 
gemination is mentioned as a cation nature surfactant. 

[0031] as an example - bromination - hexadecyl trimethylarnmonium, ethyl-bromide hexadecyl dimethyl annmonium, and bromination - 
octadecyl trimethylarnmonium, a dodecyltrimethylammonium bromide, and bromination didodecyl dimethylannmonium is usable Furthermore, 
you may use the neutral surfactant X-100, for example, a triton, or a polyethylene oxide (POE). 

[0032] As for the whole, a medium is filtered after 5 minutes - 12 hours and the contact time agitated more preferably for 15 minutes to 3 hours 
for 1 5 minutes to 6 hours, and subsequently it is washed by distilled water, and, subsequently to the bottom of air or inert gas, finally, dries 
preferably at the temperature of 40- 1 50 degrees C for 30 minutes to 1 2 hours for 5 minutes to 24 hours. 

[0033] When phyllosilicate is not an ammonium gestalt, this phyllosilicate mainly obtains the 2:1 JI octahedron phyllosilicate of an ammonium 
gestalt to this contractor, beforehand in response to the fact that all well-known processings. As an example to which the processing for 
performing this conversion is not limited, die ion exchange by the solution of an ammonium salt (an ammonium nitrate and/or ammonium 
chloride) is mentioned. 

[0034] - 2: 1 JI octahedron phyllosilicate processed by the operating instruction subsequently to a precedence process indicated, :i contacted into 

the mixture containing the following At least one RNH2 Type primary amine, or the R'RNH type 2nd amine (in here, R and R' is chosen from 

the group which consists of the carbon content machine which may have the carbon atomic numbers 1-16 which are advantageously replaced by 

other bases or are not replaced, an alkyl group, an isoalkyl group, a NAFUTENIRU machine, and an aromatic machine). 

[0035] ii) Mixture of at least one alkoxide of an element, or an alkoxide. An element is chosen from the group which consists of silicon, 

aluminum, a zirconium, titanium, and vanadium. This alkoxide is shown by general formula M(OR) n (M is the above-mentioned element 

among a formula, n is the valence of the aforementioned element, and R is a basis advantageously chosen from the group which consists of 

substitution or an unsubstituted alkyl group, an isoalkyl group, a NAFUTENIRU machine, and an aromatic machine). 

[0036] various basis-OR is the same according to the kind of R group chosen from the group defined above ~ or you may differ 

[0037] Contact neglect of the whole is preferably carried out under churning for 5 minutes to 8 hours for 5 minutes to 12 hours. 

[0038] iii Subsequently, the 2: 1 JI octahedron phyllosilicate [-izing / the shape of a bridge / in this way / phyllosilicate ] is filtered, and, 

subsequently to the bottom of air or inert gas, is preferably dried at the temperature of 40- 1 50 degrees C for 30 minutes to 1 2 hours for 5 

minutes to 24 hours. 

[0039] Habitually, after dryness, advantageously, phyllosilicate raises temperature and is given to baking. Temperature may rise at 400-800 
degrees C more advantageously by 300-800 degrees C preferably to 800 degrees C. A firing time is changed. Generally temperature is 
maintained preferably for 4 to 8 hours for 1 to 10 hours. Subsequently, the solid-state is made to cool. 

[0040] this shape-ized method of a bridge - Si02 aluminum2 03 Ti02 Zr02 and V2 05 it is - it becomes possible to introduce the mixture of 
a pillar or these pillars quickly simply in the space between layers of 2: 1 JI octahedron phyllosilicate 

[0041] In relation to the 2: 1 JI octahedron phyllosilicate before shape[ of a bridge ]-izing, the phyllosilicate by this invention has the spectrum of 
an X diffraction. Therefore, it is at least 2.0x10-10 by this spectrum. Distance dOOl between grids which increases to the value of m clearly It 
becomes possible to calculate, further - specific surface area ~ general - 200-1000m2 /g — desirable - 250-700m2 Increasing to /g is 
admitted. Line d060 of an X diffraction spectrum It is held. 

[0042] Furthermore, this invention has the distance between [ of at least 2.0x10 to 9 m ] grids, and Si02 aluminum2 03 Ti02 Zr02 And V2 05 
from at least one compound in the compound chosen from the becoming group - Or depending on the case, it is related also with the catalyst 
which contains Zeolite Y with at least one montmorillonite type 2: 1 JI octahedron phyllosilicate containing the pillar (as [ indicated / previously 
]) which uses all combination of these compounds as the base, and at least one matrix, desirable - this phyllosilicate -- at least - pillar Si02 or 
it contains -- or Si02 aluminum2 03 Ti02 Zr02 And V2 05 from - the pillar which uses combination with at least one compound in the 
compound chosen from the becoming group as the base is included 

[0043] the catalyst of this invention ~ the faujasite structured type zeolite Y (Zeolite Molecular Sieves Structure, Chemistry and Uses, 
D.W.BRECK, J.WILLEY and Sons 1973) - especially ~ lattice-parameter (24.24-24.55) xl0-10 The dealuminization zeolite Y of m may be 
included. The stabilization zeolite Y generally [ the gestalt preferably exchanged in part at least among the usable zeolites Y using a metal 
cation, for example, an alkaline-earth-metal cation, and/or the rare-earth-metal cation of the atomic numbers 57-71 (71 is contained) or a 
hydrogen type gestalt ] called hyperstability zeolite, i.e., USY, is used. 

[0044] :Si02 characterized by the various specification that acid type zeolite H-Y is especially advantageous and /aluminum2 03 mole ratios 
8-70 ~ desirable about 1 2-40 Less than 0. 1 5% of the weight of the sodium content measured about the zeolite calcinated at 1 1 00 degrees C. 
lattice parameter 24.55x10-10 of an element-like unit lattice m to 24.24x10-10 m - desirable - 24.38x10-10 m to 24.26x10-10 m. 
Incorporation capacity CNa of the sodium ion exceeding about 0.85 which is reformed, and it is carbonated and is displayed with the number of 
grams of Na per [ which was subsequently calcinated ] lOOg of zeolites. B.E.T. about 400 measured by law - m2 /g is exceeded -- desirable ~ 



550m2 Specific surface area exceeding /g. Steam adsorption capacity exceeding about 6% with a temperature [ in the partial pressure of 2.6 
torrs (namely, 34.6MPa(s)) ] of 25 degrees C. Diameter 20x10-10 m to 80x10-10 It is with 5 - 40% preferably the 5 - 45% of the total pore 
volume of the zeolite contained in the pore of m. Diameter 80x10-10 Generally [ exceed m and ] it is 1000x10-10. The 5 - 45% of the total pore 
volume of the zeolite contained in the pore of under m, 5 - 40% is included preferably, and the remainder of pore volume is a diameter 
20x10-10. Pore distribution which is included in the pore of under m and which is measured by physical adsorption of nitrogen. 
[0045] Furthermore, the catalyst of this invention includes at least one amorphous substance or imperfect-crystal-ized (low crystallinity) matrix 
chosen from the group which usually consists of an alumina, a silica, a magnesium oxide, titanium oxide, a zirconium oxide, an aluminum 
phosphate, phosphoric acid titanium or a zirconium phosphate, boron oxide, combination of at least two compounds in these compounds, and 
combination of an alurnina and boron oxide, for example, 

[0046] A matrix is chosen from the group which consists of combination of a silica, an alumina, a magnesium oxide, and a silica alumina, and 
combination of a silica and a magnesium oxide preferably. 

[0047] Therefore, the catalyst of this invention is a. 1 - 80% of at least one bridge-like 2:1 JI octahedron phyllosilicate and a further are 15 - 50 
% of the weight more preferably ten to 60% of the weight four to 70% of the weight, b) It is at least one hydrogen type faujasite structure zeolite 
Y which has the desirable above-mentioned feature. It is [ 0 (namely, 0. 1) - 10 % of the weight, and ] c more preferably zero (namely, 0. 1) to 
20% of the weight zero (namely, 0. 1) to 30% of the weight. At least one matrix defined previously 1 - 99 % of the weight is included. 
[0048] The catalyst of this invention may be prepared by this contractor by all well-known methods. One of the desirable methods in this 
invention consists of fabricating an extrusion object with a diameter of 0.4-4mm through the paste which Zeolite Y was made to knead for 
dozens of minutes with bridge-like 2: 1 JI octahedron phyllosilicate in a humid alumina gel, and was subsequently obtained in this way in to a die 
depending on the case. Subsequently, preferably, with room temperature -250 degree C temperature, generally a catalyst is calcinated at the 
temperature of about 250-600 degrees C, after drying with a drying furnace. Furthermore, generally, this catalyst contains at least one catalyst 
element like the metal which has for example, hydrogenation and a dehydrogenation function, general - hydrogenation and a dehydrogenation 
function — the [ for example, / like especially nickel and cobalt ] — it is secured with a VIII group's at least one metal or metallic compounds the 
[ of an element periodic table ] — the [ at least one metal (especially molybdenum or a tungsten) of VI group or metallic compounds, and ] — 
combination with at least one metal (especially cobalt or nickel) of a VIII group or metallic compounds may be used the -- the [ VI group and/or 
] — a VIII group's whole metallic-oxide concentration is 10 - 30 % of the weight ten to 40% of the weight eight to 40% of the weight 
advantageously three to 40% of the weight preferably one to 40% of the weight the - the [ to a VIII group's metal (or two or more carat group) ] 
~ the weight ratio displayed by the metallic oxide of VI group's metal (or two or more carat group) - 1 .25-20 ~ it is 2- 1 0 preferably 
Furthermore, this catalyst contains phosphorus. Phosphorus oxide P2 05 The phosphorus content displayed by concentration is less than 10 % 
of the weight preferably less than 1 5% of the weight. 

[0049] the hydrogenation function (the -- the [ a VIII group's metal or ] ~ the [ VI group and ] -- the oxide of a VIII group's metal should put 
together) defined previously may be introduced into a catalyst by various methods in the various level of manufacture 

[0050] A part of this hydrogenation function may all be introduced at the time of kneading with the oxide gel which accepts it (in the case [ The / 
VI group and ] of the combination of the oxide a VIII group's metal), or is chosen as a matrix with bridge-like 2: 1 JI octahedron phyllosilicate. 
the selected metal on the baking support which this hydrogenation function is distributed in the selected matrix, and consists of 2: 1 JI octahedron 
phyllosilicate which is a bridge-like depending on the case - the -- when it belongs to a VIII group, it may be introduced by the ion exchange 
operation of 1 time or multiple times using the solution containing the precursor salt of this metal this hydrogenation function - the - the case 
where the precursor of the oxide VI group's metal (especially molybdenum or a tungsten) is beforehand introduced at the time of kneading of 
support — the -- it may be introduced by sinking-in operation of the 1 time or multiple times of the support calcinated and fabricated by the 
precursor solution of the oxide a VIII group's metal (especially cobalt and nickel) the last -- this hydrogenation function ~ the ~ the [ VI group 
and/or ] — it may be introduced by sinking-in operation of the 1 time or multiple times of the baking support which consists of the bridge-like 2:1 
JI octahedron phyllosilicate and the matrix by the solution containing the precursor of a VIII group's metallic oxide the -- the precursor of the 
oxide of a VIII group metal - desirable -- the ~ the [ after the precursor of the oxide of VI group metal, or / these ] ~ the precursor of the oxide 
of VI group metal — simultaneously, it is introduced 

[005 1] When a metaled oxide is introduced in two or more sinking-in processes of a corresponding precursor salt, the middle baking process of 
a catalyst must be performed at the temperature of 250-600 degrees C. 

[0052] Sinking [ of molybdenum ] in may be promoted by addition of the phosphoric acid to the inside of the Para ammonium-molybdate 
solution. 

[0053] Therefore, generally the acquired catalyst is used in conversion of a hydrocarbon, especially hydrogenation cracking. These catalysts 
show the selectivity improved about manufacture of a very quality middle cut in hydrogenation cracking as compared with the zeolite catalyst of 
the advanced technology. 

[0054] The brewing raw materials used in this method are a gas oil, a reduced pressure gas oil, a deasphalting residue, hydrogen-treating 
finishing residues, or those equivalents, they may be heavy fractions which consist of at least 80 capacity [ of a compound (namely, a carbon 
atomic number — it corresponds to the compound which contains 1 5-20 even if few) with a boiling point of 350-580 degrees C ] % Generally 
these heavy fractions contain sulfur and a hetero atom like nitrogen. A nitrogen content is usually the 1 - 5000 weight ppm. A sulfur content is 
0.01 - 5 % of the weight. Temperature, a pressure, the recycle rate of hydrogen, and hydrogenation cracking conditions like [ per hour ] space 
velocity change sharply according to the facility installation used for the quality and the refiner of the kind of brewing raw material, and the 
request matter. 

[0055] Generally temperature exceeds 230 degrees C and, in many cases, is less than 450 degrees C preferably 300-480 degrees C. Generally a 
pressure exceeds 2 or more MPa(s) of 3MPa(s), and furthers are 10MPa(s). The recycle rate of hydrogen is 1001. in the hydrogen minimum per 
11. of brewing raw materials. In many cases, it is 260-30001. of hydrogen. Generally space velocity is 0.2-10h-l per hour. 
[0056] 

[Embodiments of the Invention] Although the following example illustrates this invention, it does not limit the range at all. 
[Example 1] 

Bridge-like montmorillonite SiProlabo It is supplied by the shrine and is 2 257m of BET specific surface areas. Natural activation 
montmorillonite K10 which has /g Slurrying of the 3g was carried out into chlorination hexadecyl trimemylammonium (C16 TMA-C1) 42g of 



0.75M, and the solution which consists of 1 50ml of distilled water. The whole was filtered after churning for 2 hours and 30 minutes at the room 
temperature, 200ml distilled water washed, and, subsequently it was made to dry at 60 degrees C for 8 hours. Subsequently, it is an octyl amine 
(C8 HI 7NH2 ) in 1 g of this sample. 1 . 1 2g and tetraethyl ethyl-orthosilicate Si4 (OC2 H5 ) Slurrying was carried out into the mixture which 
consists of 7.54g. The whole was filtered after churning for 30 minutes at the room temperature, and, subsequently direct drying was carried out 
at 60 degrees C for 8 hours. Subsequently, the matter was calcinated at 500 degrees C under air for 4 hours. Successive weight loss was 29% at 
baking. Therefore, distance dOOl between grids (periodicity) 29.5x10-10 The value of m (2.95nm) was reached. This sample had the tint of dark 
brown. Furthermore, it heat-treated at 650 degrees C under air for 4 hours, and oxidization by the whole organic substance was drawn. Weight 
loss at 500-650 degrees C was 9%. dOOl of the matter 32.0x10-10 It is m (3.20nm) and the BET specific surface area is 2 577m. It was /g. It 
sets after baking of 4 hours at 750 degrees C under air, and the distance between grids (periodicity) is 41.8x10-10. It was m (4.18nm). 
[0057] [Example 2] 

Bridge-like montmorillonite SiProlabo It is supplied by the shrine and is 2 257m of BET specific surface areas. Natural activation 
montmorillonite K10 which has /g Slurrying of the 3g was carried out into chlorination hexadecyl trimethylarnmonium (C16 TMA-C1) 42g of 
0.7 5M, and the solution which consists of 1 50ml of distilled water. The whole was filtered after churning for [ in a room temperature ] 2 hours 
and 30 minutes, 200ml distilled water washed, and, subsequently it was made to dry at 60 degrees C for 8 hours. Subsequently, it is an octyl 
amine (C8 H17NH2 ) in lg of this sample. 0.56g and tetraethyl ethyl-orthosilicate Si4 (OC2 H5 ) Slurrying was carried out into the mixture 
which consists of 7.54g. The whole was filtered after churning for [ in a room temperature ] 30 minutes, and, subsequently direct drying was 
carried out at 60 degrees C for 8 hours. Subsequently, the matter was calcinated at 500 degrees C under air for 4 hours. Successive weight loss 
was 25% at baking. Therefore, distance dOOl between grids (periodicity) 37.8x10-10 The value of m (3,78nm) was reached. Furthermore, it 
heat-treated at 650 degrees C under air for 4 hours. Weight loss at 500-650 degrees C was 6%. dOOl of the matter 45.8x10-10 It is m (4.58nm) 
and the BET specific surface area is 2 500m. It was /g. 
[0058] [Example 3] 

Bridge-like montmorillonite SiProlabo It is supplied by the shrine and is 2 257m of BET specific surface areas. Natural activation 
montmorillonite K10 which has /g Slurrying of the 3g was carried out into chlorination hexadecyl trimetliylairunonium (CI 6 TMA-Ci) 42 g of 
0.75M, and the solution which consists of 1 50ml of distilled water. The whole was filtered after churning for 2 hours and 30 minutes at the room 
temperature, 200ml distilled water washed, and, subsequently it was made to dry at 60 degrees C for 8 hours. Subsequently, it is an octyl amine 
(C8 H17NH2 ) in 1 g of this sample. 0.56g and tetraethyl ethyl-orthosilicate Si4 (OC2 H5 ) Slurrying was carried out into the mixture which 
consists of 1 5.08g. The whole was filtered after churning for 30 minutes at the room temperature, and, subsequently direct drying was carried 
out at 60 degrees C for 8 hours. Subsequently, the matter was calcinated at 500 degrees C under air for 4 hours. Successive weight loss was 22% 
at baking. Therefore, distance dOOl between grids (periodicity) 27.7x10-10 The value of m (2.77nm) was reached. Furthermore, it processed at 
650 degrees C under air for 4 hours. Weight loss at 500-650 degrees C was 8.7%. dOOl of the matter 30.4x10-10 It was m (3.04nm). 
[0059] [Example 4] 

Bridge-like montmorillonite SiProlabo It is supplied by the shrine and is 2 257m of BET specific surface areas. Natural activation 
montmorillonite K10 which has /g Slurrying of the 3 g was carried out into chlorination hexadecyl trimethylarnmonium (CI 6 TMA-CI) 21 g of 
0.75M, and the solution which consists of 75ml of distilled water. The whole was filtered after churning for [ in a room temperature ] 2 hours 
and 30 minutes, 200ml distilled water washed, and, subsequently it was made to dry at 60 degrees C for 8 hours. Subsequently, it is an octyl 
amine (C8 H17NH2 ) in lg of this sample. 0.56g and tetraethyl ethyl-orthosilicate Si4 (OC2 H5 ) Slurrying was carried out into the mixture 
which consists of 7.54g. The whole was filtered after churning for [ in a room temperature ] 30 minutes, and, subsequently direct drying was 
carried out at 60 degrees C for 8 hours. Subsequently, the matter was calcinated at 500 degrees C under air for 4 hours. Successive weight loss 
was 24% at baking. Therefore, distance dOOl between grids (periodicity) 41.3x10-10 The value of m (4.13nm) was reached. Furthermore, it 
heat-treated at 650 degrees C under air for 4 hours. Weight loss at 500-650 degrees C was 8%. dOOl of the matter 42.0x10-10 It is m (4.20nm) 
and the BET specific surface area is 2 5 1 8m. It was /g. 
[0060] [Example 5] 

Bridge-like montmorillonite SiProlabo It is supplied by the shrine and is 2 257m of BET specific surface areas. Natural activation 
montmorillonite K10 which has /g Slurrying of the 3 g was carried out into the chlorination hexadecyl trimethylarnmonium (CI 6 TMA-CI) 42 g 
of 0.75M ] solution. The whole was filtered after churning for [ in a room temperature ] 2 hours and 30 minutes, 200ml distilled water washed, 
and, subsequently it was made to dry at 60 degrees C for 8 hours. Subsequently, it is an octyl amine (C8 HI 7NH2 ) in 1 g of this sample. 1 . 1 2g 
and tetraethyl ethyl-orthosilicate Si4 (OC2 H5 ) Slurrying was carried out into the mixture which consists of 7.54g. The whole was filtered after 
churning for [ in a room temperature ] 30 minutes, and, subsequently direct drying was carried out at 60 degrees C for 8 hours. Subsequently, the 
matter was calcinated at 500 degrees C under air for 4 hours. Successive weight loss was 29% at baking. Therefore, distance dOOl between 
grids (periodicity) 46.8x10-10 The value of m (4.68nm) was reached. Furthermore, it heat-treated at 650 degrees C under air for 4 hours. 
Weight loss at 500-650 degrees C was 8%. dOOl of the matter 40.1x10-10 It is m (4.01nm) and the BET specific surface area is 2 543m. It was 
/g. By baking at 750 degrees C of this sample performed behind, it is 37.2x10-10. dOOl of m (3.72nm) The matter which it has arose. 
[0061] [Example 6] 

Bridge-like montmorillonite SiProlabo It is supplied by the shrine and is 2 13m of BET specific surface areas. Natural activation 
montmorillonite KSF which has lg Slurrying of the 1.5g was carried out into chlorination hexadecyl trimethylarnmonium (C16 TMA-CI) 21g of 
0.75M, and the solution which consists of 75ml of distilled water. The whole was filtered after churning for [ in a room temperature ] 2 hours 
and 30 minutes, 200ml distilled water washed, and, subsequently it was made to dry at 60 degrees C for 8 hours. Subsequently, it is an octyl 
amine (C8 H17NH2 ) in 1 g of this sample. 0.56g and tetraethyl ethyl-orthosilicate Si4 (OC2 H5 ) Slurrying was carried out into the mixture 
which consists of 7.54g. The whole was filtered after churning for [ in a room temperature ] 30 minutes, and, subsequently direct drying was 
carried out at 60 degrees C for 8 hours. Subsequently, the matter was calcinated at 500 degrees C under air for 4 hours. Successive weight loss 
was 24% at baking. In this case, distance dOOl between grids (periodicity) 37.2x10-10 The value of m (3.72nm) was reached. Furthermore, it 
heat-treated at 650 degrees C under air for 4 hours. Weight loss at 500-650 degrees C was 6%. dOOl of the matter 36.9x10-10 It is m (3.69nm) 
and the BET specific surface area is 2 506m. It was /g. 
[0062] [Example 7] 

Bridge-like montmorillonite Si/ZrProlabo It is supplied by the shrine and is 2 257m of BET specific surface areas. Natural activation 



montmorillonite K10 which has /g Slurrying of the 15g was earned out into chlorination hexadecyl trimethylammonium (C16 TMA-C1) 210g of 
0.75M> and the solution which consists of 75ml of distilled water. The whole was filtered after churning for [ in a room temperature ] 2 hours 
and 30 minutes, 200ml distilled water washed, and, subsequently it was made to dry at 60 degrees C for 8 hours. Subsequently, it is an octyl 
amine (C8 H17NH2 ) in 2g of this sample. 1.12g and tetraethyl ethyl-orthosilicate Si4 (OC2 H5 ) 15.08g and isopropoxide zirconium Zr (OC3 
H7 ) Slurrying was carried out into the mixture which consists of 0.59 g. The whole was filtered after churning for [ in a room temperature ] 30 
minutes, and, subsequently direct drying was carried out at 60 degrees C for 8 hours. Subsequently, the matter was calcinated at 650 degrees C 
under air for 4 hours. Successive weight loss was 26% at baking. Therefore, distance dOOl between grids (periodicity) 43.6x10-10 The value of 
m (4.36nm) was reached. A BET specific surface area is 2 510m. It was /g. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention is the nature activated, for example, or relates to the montmorillonite type 2:1 Jl 
octahedron phyllosilicate obtained by composition. The aforementioned composition is performed into a fluoride medium to the bottom of 
existence of a hydrofluoric acid and/or another source of a fluoride anion depending on the case, the aforementioned phyllosilicate - the shape 
(bridged) of a bridge it is -- and big distance between grids (interplanar spacing) It has. dOOl The distance between grids expressed is the sum 
total of the thickness of a layer (sheet), and the space between layers. 

[0002] Furthermore, this invention relates also to the manufacture method for obtaining the aforementioned phyllosilicate. 

[0003] These phyllosilicate may be contained in the constituent of the catalyst used in hydrogenation cracking of a hydrocarbon brewing raw 

material, 

[0004] further - this invention - for example, the activated nature - namely, -- for example, or it was processed from the acid, depending on the 
case, it is compounded in a fluoride medium (under existence of a hydrofluoric acid and/or another source of a fluoride anion), and is related also 
with the catalyst containing at least one montmorillonite type 2:1 JI octahedron phyllosilicate [-izing / the shape of a bridge / subsequently / 
phyllosilicate ] The aforementioned phyllosilicate has a big distance between grids (the distance between this grid is the sum total of the 
thickness of a layer (sheet sheet), and the space between layers (space between the sheets)). Furthermore, a catalyst contains at least one faujasite 
structured type zeolite Y with at least one matrix depending on the case. Furthermore, this invention relates also to the conversion method of a 
hydrocarbon brewing raw material of using this catalyst, especially the hydrogenation cracking method. 
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PRIOR ART 



[Description of the Prior Art] Hydrogenation cracking of a heavy petroleum fraction is the very important method of petroleum refining, and it 
becomes possible to manufacture a light fraction like a gasoline, evaporation fiiel, and a light gas oil by this refining method from the heavy 
brewing raw material of the surplus which does not almost have added value. A refiner searches for these light fractions in order to fit the 
manufacture to the need of a commercial scene. It is that the merit of catalytic hydrogenation cracking supplies a very quality middle cut, 
evaporation fuel (jet fuel), and a gas oil as compared with contact cracking. On the other hand, the generated gasoline has a low octane value 
considerably rather than the gasoline produced according to contact cracking. 

[0006] The catalysts used in hydrogenation cracking are all dual-function [ which combines an acid function and a hydrogenation function ] type 
catalysts. An acid function is brought about with the combination of support, for example, a halogenation (especially chlorination or fluoridation) 
alumina, boron oxide, and aluminum, amorphous-silica alumina, and zeolite of a big specific surface area (generally 1 50-800m2 /g) which has 
surface acidity, a hydrogenation function — the [ element periodic-table ] — or it is based on one or more metal, for example, iron, cobalt, nickel, 
rutiieiuum, rhodium, palladium, osmiums, iridium, and platinum of a VTII group — the [ or / element periodic-table J — the [ at least one metal of 
VI group, for example, chromium, molybdenum and a tungsten, and ] - it is brought with combination with at least one metal of a VIII group 
[0007] The balance between the dual functions which are an acid function and a hydrogenation function is a fundamental parameter. The activity 
and selectivity of a catalyst are determined with this parameter. By the weak-acid function and the strong hydrogenation function, the catalyst 
which is hardly activity (the degree of subvital) is offered. These are equipped with the very high selectivity of a middle cut although these 
catalysts generally act at an elevated temperature (390 degrees C or more) with a low space speed of supply (VVH displayed to the capacity of 
the brewing raw material which should be processed per one unit of catalyst capacity is generally two or less per hour). On the contrary, 
although a very activity catalyst is offered by the strong acid function and the weak hydrogenation function, these show low selectivity in a 
middle cut. Therefore, it is possible by choosing each of these functions appropriately to adjust the lot of the activity/selectivity of a catalyst. 
[0008] Therefore, it is one of the big merits of hydrogenation cracking to have big adaptability (flexibility) (flexibility), i.e., the adaptability 
about the catalyst used, in some level The adaptability (flexibility) of the brewing raw material which should be processed about the obtained 
matter with this adaptability (flexibility) is brought about. The parameter with easy controlling is the acidity of a catalyst support. 
[0009] The conventional catalytic hydrogenation cracking catalyst consists of support which is acescence, for example, an amorphous- silica 
alumina, in the most. In order to manufacture a very quality middle cut, these systems are further used, in order that the acidity may manufacture 
stock oil to a low case very much. 

[0010] An amorphous-silica alumina is acescence support, the hydrogenation cracking catalyst of a large number in a commercial scene - the ~ 
the case where the content of the hetero atom poison (for example, S, N, and a heavy metal) of the silica alumina combined with a VIII group's 
metal or the brewing raw material which should be processed exceeds 0.5 % of the weight preferably -- the - VtB the [ a group and ] -- it 
consists of silica aluminas combined with the combination of the sulfide a VIII group's metal These systems have the very high selectivity of a 
middle cut. The generated matter has high quality. Furthermore, it is also most possible among those catalysts for such a catalyst to manufacture 
lubricous stock oil about the thing of the acescence. It is the weak activity un- arranging [ of all these catalyst systems that use amorphous support 
as the base ], as mentioned already. 
[0011] 

[Elements of the Invention] A bird clapper came [ by the research achievements performed by these people, / although it was not expecting / in 
the catalyst containing at least one montmorillonite type 2: 1 JI octahedron phyllosilicate / improving the performance in hydrogenation cracking 
as compared with the well-known catalyst in the advanced technology ] to be proved possible. Depending on the natural phyllosilicate activated 
namely, processed from the acid, or the case, this Jl octahedron phyllosilicate is compounded in a fluoride medium (under existence of 
hydrofluoric-acid HF and/or another source of a fluoride anion), subsequently are-izing [ phyllosilicate / the shape of a bridge ] (method 
preferably indicated by this specification), and it is combined with the zeolite Y of a faujasite structured type depending on the case. 
[0012] In accuracy, this invention is dOOl of at least 2.0x10 to 9 m more. . the distance between grids expressed - having - and Si02 
aluminum2 03 Ti02 Zr02 And V2 05 from - it is related with the montmorillonite type 2: 1 JI octahedron phyllosilicate which contains the 
pillar (pillar) which uses all combination of at least one compound in the compound chosen from the becoming group, or these compounds as the 
base in the space between layers desirable ~ phyllosilicate - pillar Si02 or it contains - otherwise, Si02 aluminum2 03 Ti02 Zr02 And 
V205 from — the pillar which uses combination with at least one compound in the compound chosen from the becoming group as the base is 
included Depending on the case, this phyllosilicate contains a fluorine. 

[0013] According to this invention (put under existence of hydrofluoric- acid HF and/or another source of a fluoride anion in a fluoride medium 
depending on the case.) These bridge-like 2: 1 JI octahedron phyllosilicate prepared beforehand is the distance dOOl between grids which 
exceeds 2.8x10 to 9 m more preferably, or exceeds further 3.0x10 to 9 m at least 2.65x10 to 9 m preferably at least 2.0x10 to 9 m. It has. 
Especially the distance of at least 3.3x10 to 9 m is a pillar Si02. Or pillar Si02 It obtains and gets in an oxide besides +. Generally 6.0x10 - 9 or 
less m of distance between this grid is 5.0x10 - 9 or less m preferably. dOOl The distance between grids displayed expresses the sum total of the 
thickness of a layer (sheet), and the space between layers. Using the conventional powder X-ray diffractometry (orientated) by which orientation 
was carried out, this value is acquired directly and it deals in it. 

[0014] Furthermore, this invention relates to the manufacture method of the aforementioned phyllosilicate. In this method, after making 



phyllosilicate into the letter of suspension into the solution of a surfactant and separating a solid-state from this solution subsequently, this 
phyllojsilicate is contacted with the mixture containing the 1 st or 2nd at least one amine and at least one alkoxide of the element chosen from the 
group which consists of Si, aluminum, Zr, Ti, and V. Preferably, at least one silicon alkoxide is used with at least one alkoxide of the element 
chosen from the group which consists of aluminum, Zr, Ti, and V depending on the case. 

[0015] 2:1 Jl octahedron phyllosilicate is a mineral produced by the pile of an element-like layer (sheet). Although the chemical bond between 
the elements of phyllosilicate structure is ion covalent bond, it is assumed that these chemical bonds are ionicity in order to make this 
specification simple. 

[0016] It is possible to acquire the field which has the hexagon-like cavity (cavity) called hexagon-like side by removing one ion 02- from two 
arrays of ion 02- from the display which ion 02- touches mutually in a flat surface. 

[0017] The structure of FIRAITO is the hexagon-like side of ion 02-, and ion 02- and ion OH-. It is briefly expressed by arrangement with a 
compact side, and gets by it. The cavity of the hexagon-like side of ion 02- is filled by ion OH-. By the superposition of two compact sides into 
which both sides were inserted by the hexagon-like side, between two tetrahedral layers (T), it becomes possible to demarcate an octahedral 
layer (O), and naming of Layer (sheet) TOT originates from this. 

[0018] It becomes possible to demarcate the field which has the octahedron cavity located in the octahedral layer between two fields which have 
a tetrahedron cavity, and such arrangement similarly named 2: 1 enables it to demarcate one field in a fourth page each body whorl. Four face 
pieces each have an octahedral layer and shared ion 02-. Other three each of ion 02- is shared with another tetrahedron of the same tetrahedral 
layer. 

[0019] Therefore, a crystal unit lattice becomes each side from six octahedron cavities which have four tetrahedron cavities. It is the formula Si 8 
with such arrangement ideal in FIRAITO which consists of elements Si, aluminum, O, and H. (aluminum4 **2 ) O20 (OH) 4 It is in agreement. 
Although a tetrahedron cavity contains an aluminum element including a silicon element in a JI octahedron cavity, one [ in / three octahedron 
cavities / in this case ] is empty (**). Such an assembly is electrically neutral. In many cases, a half-unit lattice is used. This is formula:. 

g 7 ormula 1] 
i 4 (Al2y)O 10 (On)2 

jj **** 

[0020] In the case of montmorillonite type phyllosilicate, an octahedron aluminum element is replaced in part with a divalent element. This 
substitution gives an organization negative charge. This needs existence of the exchangeable compensation cation located in the space between 
layers. It depends for the thickness of the space between layers on the kind and its hydration state of a compensation cation. Furthermore, this 
space can hold other chemical species, such as water, an amine, a salt, alcohol, and a base. 

[002 1 ] The phyllosilicate by this invention is montmorillonite type 2 : 1 JI octahedron phyllosilicate which has the feature mentioned later. In 
these phyllosilicate, a pillar is introduced in the space between layers (a pillar is chosen from Si02 , alurninum2 03 , Ti02 , Zr02 , and V2 05 
), and it is the distance dOOl between [ of at least 2.0x10 to 9 m ] grids. It is made to be generated. 

[0022] The general (as opposed to half-unit lattice) chemical formula of the start montmorillonite type 2: 1 JI octahedron phyllosilicate before 
shape[ of a bridge ]-izing (bridging) is : which is as follows. [Formula 2] 
NT*. (SL, (T M M* J ) 0« <OH) M F y f 

inside of formula, and -T - the -- the element (for example, B, aluminum, Ga) chosen from the group which consists of an IIIA group's element 
and iron, manganese, chromium, titanium, and vanadium are expressed 

[0023] - M - the ~ the [ IA group and ] IIA the [ a group and ] - it is at least one compensation cation chosen from the group which consists 
of the cation of a VIII group's element, the organic cation containing nitrogen, an ammonium cation, and a rare earth cation When 
montmorillonite type 2: 1 JI octahedron phyllosilicate is obtained by composition, it is generated from a reaction medium or a cation is introduced 
by at least one exchange method. Advantageously, the cation produced from a reaction medium is chosen from the group which consists of alkali 
(except for a lithium), an ammonium cation (NH4+ ), an organic cation (alkylammonium and aryl ammonium are included) containing nitrogen, 
and an organic cation (an alkyl phosphonium and an aryl phosphonium are included) containing phosphorus. You may be the compensation 
cation introduced by the ion exchange on the natural montmorillonite which also depended M on the post-composition ion exchange, or was 
activated depending on the case, this cation M - the [ of an element periodic table ] ~ the [ IA group and ] - IIA the [ a group and ] - it is 
chosen out of the group which consists of the cation of a VIII group's element, the cation (cation of the element of the atomic numbers 57-7 1 (7 1 
is contained)) of rare earth, an organic cation (alkylammonium and aryl ammonium are included) containing nitrogen, and an ammonium cation 
[0024] - m is the valence of Cation M. 

[0025] - x is more greatly [ than 0 ] smaller than 2 - it is the number of 0. 1 -0.8 preferably 

[0026] - y is the number of 0-2. When phyllosilicate contains a fluorine, y is larger than 0. 

[0027] 

[Formula 3] 

. ytt, 8ii#£flil**1\ 

the 2: 1 Jl octahedron phyllosilicate used in the state of nature ~ desirable the temperature of 20-200 degrees C, and an ordinary-pressure -20 
bar pressure it is - for example, HN03 HC1 and H2S04 H3 P04 etc. ~ acid treatment is used for example, activated 
[0028] The X diffraction chart of the 2:1 JI octahedron phyllosilicate before shape[ of a bridge ]-izing is : and (1 .49**0.01) xl0-10 
characterized by existence of the following spectral line. d060 of m The characterized spectral line. 

[0029] - dOOl At least one reflection 001 which is x(l .25**0.3)1 0-9m according to the kind of compensation cation, and its hydration state in 
the humidity examined. 

[0030] : and 2: 1 JI octahedron phyllosilicate are made into the letter of suspension into the solution of the surfactant which has preferably 0.01-1 
mol /of concentration within the limits of 0.05-0.7 mols/l. 1. [-izing / the shape of a bridge / with the way these 2: 1 JI octahedron phyllosilicate 
includes the following process / phyllosilicate ] If there is no usable surfactant as if in this process in an anionic surfactant like an alkyl sulfate 
and an alkyl sulfonate as an example which is not limited, for example, it is a cation nature surfactant. As for halogenation, a 
tetraalkylammonium hydroxide, for example, chlorination cetyl trimethylammonium, or a further, the alkylammonium compound of the 



gemination is mentioned as a cation nature surfactant. 

[0031] as an example -- bromination ~ hexadecyl trimethyl ammonium, ethyl-bromide hexadecyl dimethyl armmonium, and bromination -- 
octadecyl trimethyl ammomum, a dodecyltrimethylammonium bromide, and bromination ~ didodecyl dimethylannmonium is usable Furthermore, 
you may use the neutral surfactant X-100, for example, a triton, or a polyethylene oxide (POE). 

[0032] As for the whole, a medium is filtered after 5 minutes - 12 hours and the contact time agitated more preferably for 15 minutes to 3 hours 
for 1 5 rninutes to 6 hours, and subsequently it is washed by distilled water, and, subsequently to the bottom of air or inert gas, finally, dries 
preferably at the temperature of 40-1 50 degrees C for 30 rninutes to 1 2 hours for 5 minutes to 24 hours. 

[0033] When phyllosilicate is not an ammonium gestalt, this phyllosilicate mainly obtains the 2:1 JI octahedron phyllosilicate of an ammonium 
gestalt to this contractor, beforehand in response to the fact that all well-known processings. As an example to which the processing for 
perforrning this conversion is not limited, the ion exchange by the solution of an ammonium salt (an ammonium nitrate and/or ammonium 
chloride) is mentioned. 

[0034] - 2: 1 JI octahedron phyllosilicate processed by the operating instruction subsequently to a precedence process indicated, ;i contacted into 

the mixture containing the following At least one RNH2 Type primary amine, or the R'RNH type 2nd amine (in here, R and R' is chosen from 

the group which consists of the carbon content machine which may have the carbon atomic numbers 1-16 which are advantageously replaced by 

other bases or are not replaced, an alkyl group, an isoalkyi group, a NAFUTENIRU machine, and an aromatic machine). 

[0035] ii) Mixture of at least one alkoxide of an element, or an alkoxide. An element is chosen from the group which consists of silicon, 

aluminum, a zirconium, titanium, and vanadium. This alkoxide is shown by general formula M(OR) n (M is the above-mentioned element 

among a formula, n is the valence of the aforementioned element, and R is a basis advantageously chosen from the group which consists of 

substitution or an unsubstituted alkyl group, an isoalkyi group, a NAFUTENIRU machine, and an aromatic machine). 

[0036] various basis-OR is the same according to the kind of R group chosen from the group defined above or you may differ 

[0037] Contact neglect of the whole is preferably carried out under churning for 5 minutes to 8 hours for 5 rninutes to 12 hours. 

[0038] iii Subsequently, the 2: 1 JI octahedron phyllosilicate [-izing / the shape of a bridge / in this way / phyllosilicate ] is filtered, and, 

subsequently to the bottom of air or inert gas, is preferably dried at the temperature of 40-1 50 degrees C for 30 minutes to 12 hours for 5 

minutes to 24 hours. 

[0039] Habitually, after dryness, advantageously, phyllosilicate raises temperature and is given to baking. Temperature may rise at 400-800 
degrees C more advantageously by 300-800 degrees C preferably to 800 degrees C. A firing time is changed. Generally temperature is 
maintained preferably for 4 to 8 hours for 1 to 10 hours. Subsequently, the solid-state is made to cool. 

[0040] this shape-ized method of a bridge - Si02 alurninum2 03 Ti02 Zr02 and V2 05 it is ~ it becomes possible to introduce the mixture of 
a pillar or these pillars quickly simply in the space between layers of 2: 1 JI octahedron phyllosilicate 

[004 1 ] In relation to the 2 : 1 JI octahedron phyllosilicate before shape [ of a bridge ] -izing, the phyllosilicate by this invention has the spectrum of 
an X diffraction. Therefore, it is at least 2.0x10-10 by this spectrum. Distance dOOl between grids which increases to the value of m clearly It 
becomes possible to calculate, further — specific surface area — general ~ 200-1000m2 /g — desirable — 250-7 00m2 Increasing to /g is 
admitted. Line d060 of an X diffraction spectrum It is held. 

[0042] Furthermore, this invention has the distance between [ of at least 2.0x10 to 9 m ] grids, and Si02 alurninum2 03 Ti02 Zr02 And V2 05 
from ~ at least one compound in the compound chosen from the becoming group Or depending on the case, it is related also with the catalyst 
which contains Zeolite Y with at least one montmorillonite type 2: 1 JI octahedron phyllosilicate containing the pillar (as [ indicated / previously 
]) which uses all combination of these compounds as the base, and at least one matrix, desirable this phyllosilicate at least - pillar Si02 or 
it contains ~ or Si02 alurninum2 03 Ti02 Zr02 And V2 05 from - the pillar which uses combination with at least one compound in the 
compound chosen from the becoming group as the base is included 

[0043] the catalyst of this invention - the faujasite structured type zeolite Y (Zeolite Molecular Sieves Structure, Chemistry and Uses, 
D.W.BRECK, J.WILLEY and Sons 1973) - especially - lattice-parameter (24.24-24.55) xl0-10 The dealuminization zeolite Y of m may be 
included. The stabilization zeolite Y generally [ the gestalt preferably exchanged in part at least among the usable zeolites Y using a metal 
cation, for example, an alkaline-earth-metal cation, and/or the rare-earth-metal cation of the atomic numbers 57-71 (71 is contained) or a 
hydrogen type gestalt ] called hyperstability zeolite, i.e., US Y, is used. 

[0044] :Si02 characterized by the various specification that acid type zeolite H-Y is especially advantageous and /alurninum2 03 mole ratios 
8-70 - desirable -- about 1 2-40 Less than 0. 1 5% of the weight of the sodium content measured about the zeolite calcinated at 1 1 00 degrees C. 
lattice parameter 24.55x10-10 of an element-like unit lattice m to 24.24x10-10 m - desirable - 24.38x10-10 m to 24.26x10-10 m. 
Incorporation capacity CNa of the sodium ion exceeding about 0.85 which is reformed, and it is carbonated and is displayed with the number of 
grams of Na per [ which was subsequently calcinated ] lOOg of zeolites. B.ET. about 400 measured by law m2 /g is exceeded desirable ~ 
550m2 Specific surface area exceeding /g. Steam adsorption capacity exceeding about 6% with a temperature [ in the partial pressure of 2.6 
torrs (namely, 34.6MPa(s)) ] of 25 degrees C. Diameter 20x10-10 m to 80x10-10 It is with 5 - 40% preferably the 5 - 45% of the total pore 
volume of the zeolite contained in the pore of m. Diameter 80x10-10 Generally [ exceed m and ] it is 1000x10-10. The 5 - 45% of the total pore 
volume of the zeolite contained in the pore of under m, 5 - 40% is included preferably, and the remainder of pore volume is a diameter 
20x10-10. Pore distribution which is included in the pore of under m and which is measured by physical adsorption of nitrogen. 
[0045] Furthermore, the catalyst of this invention includes at least one amorphous substance or imperfect-crystal-ized (low crystallinity) matrix 
chosen from the group which usually consists of an alumina, a silica, a magnesium oxide, titanium oxide, a zirconium oxide, an aluminum 
phosphate, phosphoric acid titanium or a zirconium phosphate, boron oxide, combination of at least two compounds in these compounds, and 
combination of an alumina and boron oxide, for example. 

[0046] A matrix is chosen from the group which consists of combination of a silica, an alumina, a magnesium oxide, and a silica alumina, and 
combination of a silica and a magnesium oxide preferably. 

[0047] Therefore, the catalyst of this invention is a. 1 - 80% of at least one bridge-like 2: 1 JI octahedron phyllosilicate and a further are 1 5 - 50 
% of the weight more preferably ten to 60% of the weight four to 70% of the weight, b) It is at least one hydrogen type faujasite structure zeolite 
Y which has the desirable above-mentioned feature. It is [ 0 (namely, 0.1) - 10 % of the weight, and ] c more preferably zero (namely, 0.1) to 
20% of the weight zero (namely, 0. 1) to 30% of the weight. At least one matrix defined previously 1 - 99 % of the weight is included. 
[0048] The catalyst of this invention may be prepared by this contractor by all well-known methods. One of the desirable methods in this 



invention consists of fabricating an extrusion object with a diameter of 0.4-4mm through the paste which Zeolite Y was made to knead for 
dozens of minutes with bridge-like 2: 1 Jl octahedron phyllosilicate in a humid alumina gel, and was subsequently obtained in this way in to a die 
depending on the case. Subsequently, preferably, with room temperature -250 degree C temperature, generally a catalyst is calcinated at the 
temperature of about 250-600 degrees C, after drying with a drying furnace. Furthermore, generally, this catalyst contains at least one catalyst 
element like the metal which has for example, hydrogenation and a dehydrogenation function, general — hydrogenation and a dehydrogenation 
function -- the [ for example, / like especially nickel and cobalt ] -- it is secured with a VIII group's at least one metal or metallic compounds the 
[ of an element periodic table ] the [ at least one metal (especially molybdenum or a tungsten) of VI group or metallic compounds, and ] — 
combination with at least one metal (especially cobalt or nickel) of a VIII group or metallic compounds may be used the — the [ VI group and/or 
] ~ a VIII group's whole metallic-oxide concentration is 10 - 30 % of the weight ten to 40% of the weight eight to 40% of the weight 
advantageously three to 40% of the weight preferably one to 40% of the weight the - the [ to a VIII group's metal (or two or more carat group) ] 

the weight ratio displayed by the metallic oxide of VI group's metal (or two or more carat group) -- 1.25-20 -- it is 2-10 preferably 
Furthermore, this catalyst contains phosphorus. Phosphorus oxide P2 05 The phosphorus content displayed by concentration is less than 10 % 
of the weight preferably less than 1 5% of the weight. 

[0049] the hydrogenation function (the — the [ a VIII group's metal or ] — the [ VI group and ] -- the oxide of a VIII group's metal should put 
together) defined previously may be introduced into a catalyst by various methods in the various level of manufacture 

[0050] A part of this hydrogenation function may all be introduced at the time of kneading with the oxide gel which accepts it (in the case [ The / 
VI group and ] of the combination of the oxide a VIII group's metal), or is chosen as a matrix with bridge-like 2: 1 JI octahedron phyllosilicate. 
the selected metal on the baking support which this hydrogenation function is distributed in the selected matrix, and consists of 2: 1 JI octahedron 
phyllosilicate which is a bridge-like depending on the case - the - when it belongs to a VIII group, it may be introduced by the ion exchange 
operation of 1 time or multiple times using the solution containing the precursor salt of this metal this hydrogenation function the the case 
where the precursor of the oxide VI group's metal (especially molybdenum or a tungsten) is beforehand introduced at the time of kneading of 
support — the — it may be introduced by sinking-in operation of the 1 time or multiple times of the support calcinated and fabricated by the 
precursor solution of the oxide a VIII group's metal (especially cobalt and nickel) the last — this hydrogenation function — the — the [ VI group 
and/or ] -- it may be introduced by sinking-in operation of the 1 time or multiple times of the baking support which consists of the bridge-like 2:1 
JI octahedron phyllosilicate and the matrix by the solution containing the precursor of a VIII group's metallic oxide the - the precursor of the 
oxide of a VIII group metal ~ desirable — the — the [ after the precursor of the oxide of VI group metal, or / these ] — the precursor of the oxide 
of VI group metal -- simultaneously, it is introduced 

[0051] When a metaled oxide is introduced in two or more sinking-in processes of a corresponding precursor salt, the middle baking process of 
a catalyst must be performed at the temperature of 250-600 degrees C. 

[0052] Sinking [ of molybdenum ] in may be promoted by addition of the phosphoric acid to the inside of the Para ammonium-molybdate 
solution. 

[0053] Therefore, generally the acquired catalyst is used in conversion of a hydrocarbon, especially hydrogenation cracking. These catalysts 
show the selectivity improved about manufacture of a very quality middle cut in hydrogenation cracking as compared with the zeolite catalyst of 
the advanced technology. 

[0054] The brewing raw materials used in this method are a gas oil, a reduced pressure gas oil, a deasphalting residue, hydrogen-treating 
finishing residues, or those equivalents, they may be heavy fractions which consist of at least 80 capacity [ of a compound (namely, a carbon 
atomic number - it corresponds to the compound which contains 15-20 even if few) with a boiling point of 350-580 degrees C ] % Generally 
these heavy fractions contain sulfur and a hetero atom like nitrogen. A nitrogen content is usually the 1 - 5000 weight ppm, A sulfur content is 
0.01 - 5 % of the weight. Temperature, a pressure, the recycle rate of hydrogen, and hydrogenation cracking conditions like [ per hour ] space 
velocity change sharply according to the facility installation used for the quality and the refiner of the kind of brewing raw material, and the 
request matter. 

[0055] Generally temperature exceeds 230 degrees C and, in many cases, is less than 450 degrees C preferably 300-480 degrees C. Generally a 
pressure exceeds 2 or more MPa(s) of 3MPa(s), and furthers are 10MPa(s). The recycle rate of hydrogen is 1001. in the hydrogen minimum per 
11. of brewing raw materials. In many cases, it is 260-30001. of hydrogen. Generally space velocity is 0.2-1 Oh- 1 per hour. 
[0056] 

[Embodiments of the Invention] Although the following example illustrates this invention, it does not limit the range at all. 
[Example 1] 

Bridge-like montmorillonite SiProlabo It is supplied by the shrine and is 2 257m of BET specific surface areas. Natural activation 
montmorillonite K10 which has /g Slurrying of the 3g was carried out into chlorination hexadecyl trimethylammonium (C16 TMA-C1) 42g of 
0.75M, and the solution which consists of 1 50ml of distilled water. The whole was filtered after churning for 2 hours and 30 minutes at the room 
temperature, 200ml distilled water washed, and, subsequently it was made to dry at 60 degrees C for 8 hours. Subsequently, it is an octyl amine 
(C8 H17NH2 ) in 1 g of this sample. 1 . 1 2g and tetraethyl ethyl-orthosilicate Si4 (OC2 H5 ) Slurrying was carried out into the mixture which 
consists of 7.54 g. The whole was filtered after churning for 30 minutes at the room temperature, and, subsequently direct drying was carried out 
at 60 degrees C for 8 hours. Subsequently, the matter was calcinated at 500 degrees C under air for 4 hours. Successive weight loss was 29% at 
baking. Therefore, distance dOOl between grids (periodicity) 29.5x10-10 The value of m (2.95nm) was reached. This sample had the tint of dark 
brown. Furthermore, it heat-treated at 650 degrees C under air for 4 hours, and oxidization by the whole organic substance was drawn. Weight 
loss at 500-650 degrees C was 9%. dOOl of the matter 32.0x10-10 It is m (3.20nm) and the BET specific surface area is 2 577m. It was /g. It 
sets after baking of 4 hours at 750 degrees C under air, and the distance between grids (periodicity) is 41.8x10-10. It was m (4. 18nm). 
[0057] [Example 2] 

Bridge-like montmorillonite SiProlabo It is supplied by the shrine and is 2 257m of BET specific surface areas. Natural activation 
montmorillonite K10 which has /g Slurrying of the 3g was carried out into chlorination hexadecyl trimethylammonium (C16 TMA-C1) 42g of 
0.75M, and the solution which consists of 1 50ml of distilled water. The whole was filtered after churning for [ in a room temperature ] 2 hours 
and 30 minutes, 200ml distilled water washed, and, subsequently it was made to dry at 60 degrees C for 8 hours. Subsequently, it is an octyl 
amine (C8 H17NH2 ) in 1 g of this sample. 0.56g and tetraethyl ethyl-orthosilicate Si4 (OC2 H5 ) Slurrying was carried out into the mixture 
which consists of 7.54g. The whole was filtered after churning for [ in a room temperature ] 30 minutes, and, subsequently direct drying was 



carried out at 60 degrees C for 8 hours. Subsequently, the matter was calcinated at 500 degrees C under air for 4 hours. Successive weight loss 
was 25% at baking. Therefore, distance dOOl between grids (periodicity) 37.8x10-10 The value of m (3.78nm) was reached. Furthermore, it 
heat-treated at 650 degrees C under air for 4 hours. Weight loss at 500-650 degrees C was 6%. dOOl of the matter 45.8x10-10 It is m (4.58nm) 
and the BET specific surface area is 2 500m. It was /g, 
[0058] [Example 3] 

Bridge-like montmorillonite SiProlabo It is supplied by the shrine and is 2 257m of BET specific surface areas. Natural activation 
montmorillonite K10 which has /g Slurrying of the 3g was carried out into chlorination hexadecyl trimethylammonium (C16 TMA-C1) 42g of 
0.75M, and the solution which consists of 1 50ml of distilled water. The whole was filtered after churning for 2 hours and 30 minutes at the room 
temperature, 200ml distilled water washed, and, subsequently it was made to dry at 60 degrees C for 8 hours. Subsequently, it is an octyl amine 
(C8 H17NH2 ) in 1 g of this sample. 0.56g and tetraethyl ortho silicic-acid ethyl Si 4 (OC2 H5 ) Slurrying was carried out into the mixture which 
consists of 15.08g. The whole was filtered after churning for 30 minutes at the room temperature, and, subsequently direct drying was carried 
out at 60 degrees C for 8 hours. Subsequently, the matter was calcinated at 500 degrees C under air for 4 hours. Successive weight loss was 22% 
at baking. Therefore, distance dOOl between grids (periodicity) 27.7x10-10 The value of m (2.77nm) was reached. Furthermore, it processed at 
650 degrees C under air for 4 hours. Weight loss at 500-650 degrees C was 8.7%. dOOl of the matter 30.4x10-10 It was m (3.04nm). 
[0059] [Example 4] 

Bridge-like montmorillonite SiProlabo It is supplied by the shrine and is 2 257m of BET specific surface areas. Natural activation 
montmorillonite K10 which has /g Slurrying of the 3g was carried out into chlorination hexadecyl trimemylammoriium (C16 TMA-C1) 21g of 
0.75M, and the solution which consists of 75ml of distilled water. The whole was filtered after churning for [ in a room temperature ] 2 hours 
and 30 minutes, 200ml distilled water washed, and, subsequently it was made to dry at 60 degrees C for 8 hours. Subsequently, it is an octyl 
amine (C8 H17NH2 ) in lg of this sample. 0.56g and tetraethyl ortho silicic-acid ethyl Si 4 (OC2 H5 ) Slurrying was carried out into the mixture 
which consists of 7.54g. The whole was filtered after churning for [ in a room temperature ] 30 minutes, and, subsequently direct drying was 
carried out at 60 degrees C for 8 hours. Subsequently, the matter was calcinated at 500 degrees C under air for 4 hours. Successive weight loss 
was 24% at baking. Therefore, distance dOOl between grids (periodicity) 41.3x10-10 The value of m (4. 13nm) was reached. Furthermore, it 
heat-treated at 650 degrees C under air for 4 hours. Weight loss at 500-650 degrees C was 8%. dOOl of the matter 42.0x10-10 It is m (4.20nm) 
and the BET specific surface area is 2 5 1 8m. It was /g. 
[0060] [Example 5] 

Bridge-like montmorillonite SiProlabo It is supplied by the shrine and is 2 257m of BET specific surface areas. Natural activation 
montmorillonite K10 which has lg Slurrying of the 3g was carried out into the chlorination hexadecyl trimethylammonium (CI 6 TMA-C1) 42g 
of 0.75M ] solution. The whole was filtered after churning for [ in a room temperature ] 2 hours and 30 minutes, 200ml distilled water washed, 
and, subsequently it was made to dry at 60 degrees C for 8 hours. Subsequently, it is an octyl amine (C8</SUB> H17NH2 ) in lg of this sample. 
1 . 1 2g and tetraethyl ortho silicic-acid ethyl Si 4 (OC2 H5 ) Slurrying was carried out into the mixture which consists of 7.54g. The whole was 
filtered after churning for [ in a room temperature ] 30 minutes, and, subsequently direct drying was carried out at 60 degrees C for 8 hours. 
Subsequently, the matter was calcinated at 500 degrees C under air for 4 hours. Successive weight loss was 29% at baking. Therefore, distance 
dOOl between grids (periodicity) 46.8x10-10 The value of m (4.68nm) was reached. Furthermore, it heat-treated at 650 degrees C under air for 
4 hours. Weight loss at 500-650 degrees C was 8%. dOOl of the matter 40. 1x10-10 It is m (4.01nm) and the BET specific surface area is 2 
543m. It was lg. By baking at 750 degrees C of this sample performed behind, it is 37.2x10-10. dOOl of m (3.72nm) The matter which it has 
arose. 

[0061] [Example 6] 

Bridge-like montmorillonite SiProlabo It is supplied by the shrine and is 2 1 3m of BET specific surface areas. Natural activation 
montmorillonite KSF which has lg Slurrying of the 1 .5 g was carried out into chlorination hexadecyl trimemylammoriium (CI 6 TMA-C1) 21 g of 
0.75M, and the solution which consists of 75ml of distilled water. The whole was filtered after churning for [ in a room temperature ] 2 hours 
and 30 minutes, 200ml distilled water washed, and, subsequently it was made to dry at 60 degrees C for 8 hours. Subsequently, it is an octyl 
arnine (C8 H17NH2 ) in 1 g of this sample. 0.56g and tetraethyl ortho silicic-acid ethyl Si 4 (OC2 H5 ) Slurrying was carried out into the mixture 
which consists of 7.54g. The whole was filtered after churning for [ in a room temperature ] 30 minutes, and, subsequently direct drying was 
carried out at 60 degrees C for 8 hours. Subsequently, the matter was calcinated at 500 degrees C under air for 4 hours. Successive weight loss 
was 24% at baking. In this case, distance dOOl between grids (periodicity) 37.2x10-10 The value of m (3.72nm) was reached. Furthermore, it 
heat-treated at 650 degrees C under air for 4 hours. Weight loss at 500-650 degrees C was 6%. dOOl of the matter 36.9x10-10 It is m (3.69nm) 
and the BET specific surface area is 2 506m. It was /g. 
[0062] [Example 7] 

Bridge-like montmorillonite Si/ZrProlabo It is supplied by the shrine and is 2 257m of BET specific surface areas. Natural activation 
montmorillonite K10 which has lg Slurrying of the 15g was carried out into chlorination hexadecyl tjimethylammoriium (C16 TMA-C1) 210g of 
0.75M, and the solution which consists of 75ml of distilled water. The whole was filtered after churning for [ in a room temperature ] 2 hours 
and 30 minutes, 200ml distilled water washed, and, subsequently it was made to dry at 60 degrees C for 8 hours. Subsequently, it is an octyl 
arnine (C8 H17NH2 ) in 2g of this sample. 1.1 2g and tetraethyl ethyl-orthosilicate Si4 (OC2 H5 ) 15.08g and isopropoxide zirconium Zr (OC3 
H7 ) Slurrying was carried out into the mixture which consists of 0.59g. The whole was filtered after churning for [ in a room temperature ] 30 
minutes, and, subsequently direct drying was carried out at 60 degrees C for 8 hours. Subsequently, the matter was calcinated at 650 degrees C 
under air for 4 hours. Successive weight loss was 26% at baking. Therefore, distance dOOl between grids (periodicity) 43.6x10-10 The value of 
m (4.36nm) was reached. A BET specific surface area is 2 510m. It was lg. 



[Translation done.] 



